10 Academic Date:
Day 4: Types of Solutions Unit 1: Linear Systems

ting’ Lines!?!
‘I nte rsec - Things that Make You Go Hmmmm....

Warm-up: Ted and Ned are going to race their dirt bikes. Since Ted is younger, Ned is going to
give him a 10 mile head start. Ted travels at 10 mph and Ned travels at 20 mph.

At what time will Ned catch up with Ted?

How far will they have traveled when they meet?

Ted’s equation: y =10x + 10 X = time in hours
Ned’s equation: y =20x + 0 y = distance in miles

distance
C(miles)

4

40

1. Use the Online Graphing Calculator to
graph the two lines. Sketch them on
the grid to the right. Be sure the point
of intersection is showing.

2. Determine the point of intersection of
the two lines. ‘_l ! = +ime

('lélo) (h)

3. What does this point represent in the context of this word problem?

J+s  cohen Med catches o worth  TTed

Do 2 lines always intersect in one point? Check it!
1 I '
ycs, 200/ fn O out —two ['fle,) Oﬂ\l_lj mtﬂfSQd‘ W One

peint


http://www.google.ca/imgres?q=laptop+clip+art&hl=en&biw=1107&bih=617&gbv=2&tbm=isch&tbnid=NCV1SFw5DngSLM:&imgrefurl=http://www.computerclipart.com/computer_clipart_images/laptop_computer_coloring_page_0521-1004-3015-4009.html&docid=8PRvVSxIIGKSiM&w=300&h=270&ei=yjpDTorsDpDegQfRx-HGCQ&zoom=1
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Task 1: One Solution [

e Click/ touch on the “x” to delete the equations.

e Change the equation to y = —-2X+6, and then change the
colour of the line to black.

e Change the equation to y = 4x -5, then change the colour of
the line to orange.

4. Sketch the two graphs on the grid provided.

y:—2x+67
y=4x-5
/;PD/C “+hete 3 on\d One. intersection

Point .

5. Why is there one solution to the linear system

6. How can you tell by looking at the equations that there will be one solution to the linear system?

ey hove diffeceat 3\opes
. Predict the equation ot another line which would have one solution with y=-2x+6.

7
(:j =oX- 6 Verify your answer by graphing it on the Desmos.
J’/‘
e Using the green line, change the equation to: T TS T T T T T /2T
2x-5y=1 -
5,025
¢ Using the blue line, change the equation to: 5, 022)
4x—-6y =3
8. Sketch the two graphs on the grid provided.
2
1 .
9. Why is th lution to the I v o=t
. Y IS there one solution to the linear system Ax—6y=3 !
/;PD/C ‘anre S On\d ONe. intersection
Point .

10. How can you tell by looking at the equations that there will be one solution to the linear system?

, . . L y-5 )|
If the first ratios are different, ONE SOLUTION. - % = X 3

11. Predict the equation of another line which would have one solution with 2x -5y =1.

Ix= \Oj = Verify your answer by graphing it on the Desmos. QY - % =l
10y = 2 __9_=_ "'_'7— _,_ by = C
6X—foj ?#L#C QX+J2
J
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Task 2: No Solution
e Using the green line, change the equation to: y=3x—4
i

e Using the blue line, change the equation to: y =3x+1

Sketch the two graphs on the grid provided

12.
y=3x—4 )
y=3x+1 |

13.  Why is there no solution to the linear system
—F—_1 ]

Because the lines do not intersect
14. How can vnii tell hv Innkinn at the enariatinng that there will nnt he a anliitinn tn the linear qustem?

They both have the same slope and different y-intercepts
15. Predict the equation ot another line which would have no solution with y =3x—4

Verify your answer by graphing it on the Desmos

y=3x-1

e Using the green line, change the equation to
1 1 ] 1 ] 1 2 II'. 1

3x—2y=8
e Using the blue line, change the equation to

=

6x—4y=-5
16. Sketch the two graphs on the grid provided

3X— 2y =8 ,) /
6X—4y:—5 . /

6]

17.  Why is there no solution to the linear system

Because two lines are parallel and do not intersect.
J -1 ;\- 3

18. How can you tell by looking at the equations that there will not be a solution to the linear system?
3 -2 9
64 5

If the first two Ratios are same but thlrd one is dlfferent

itisa NO SOLUTION
Predict the equation of another line which would have no solution with 3x—2y =8
‘erify your answer by graphing it on the Desmos.

D bhx-29=7
J 73

19.
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Task 3: Many Solutions

e Using the green line, change the equation to:
2x—-3y =4

e Using the blue line, change the equation to:
4x—-6y =8

20. Sketch the two graphs on the grid provided.

(6]
(=]

: / 5
2x—-3y=4

' i i "
21. Why are there multiple solutions to the linear system ax-ey=8f |/

Because two lines are coincident. They sit on top of each other.

22. How can you tell by looking at the equations that there will be multiple solutions to the linear
system? 2 -2 l_-j__) ) — 1)
If all of the ratios are the same then it is an Infinite Y _-é’ £
(multiple) solution

23. Predict the equation of another line which would have multiple solutions with 2x -3y =4.

6x-9y =12
Verify your answer by graphing it on the Desmos.
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Task 4: Practice

24. Determine the number of solutions each linear system has. Justify your decision.

.

3Xx—y=5 _\;? 3X+4y =12 \I_? N y=3Xx-5 \Sd\( 2x—-3y =10
2Xx+3y=6 -9x-12y =-36 y=4x+6 —-10x+15y =-15
ove 7 infiite s/ ONE K NOWE J/
.Pa's"
e.(x+2y=10 ¢ 3x-5y—-2=0 0 y=4x-3 h X+y=0
0.5x+y=8 4x+5y+2=0 y=4x-7 X—y=0
1 onT A/ OME Onve

25. Sarah and Shannon mow lawns during the summer to earn money. They both calculated their start-

up expenses, operating expenses, and income per hour of mowing. They wrote these equations for
their income, |, after h hours of mowing.
| =10.25h—-125 Sarah

| =10.25h—-100 Shannon

a. What are Shannon’s start-up costs? 4 )00
b. What does Sarah charge per hour? $IO.1§'

C. WiII Sarah ever earn as much money as Shannon? Justify your decision.
\ on how man l’\aurj Sqrqln m ot oe'(-, _I-[SO(CI”\ OQ‘L_S
&5 many ln ‘s O..s Shannon uﬂ? —len she Will Wale %5, On e oHe—Pand -"\(
d. Sketch what these two graphs would look like. Samh 0ets more houry, she m.al-ri‘
4 lncamt.(?r) eQrn 9 r\nud’l mo-pJ o) Sﬂqnnoﬂ

ey Sarnh
- //‘ —» time (hour)
i /4

= I101

26. An air traffic controller is plotting the course of two jets scheduled to land in about 15 minutes. One
¢ aircraft is following a path defined by the equation 3x—5y =20 and the other by the equation

18x =30y +72. Should the controller alter the paths of either aircraft? Justify your decision.

+ -(O Jx Tl..)o equqfnm‘j are qu”(,L b/r_ Aand Fb Vﬂfu(_; n e @C?\l#"\'
@ lS’x—S%a’b’l 2re b dmes Fhae in He @ e qugtion ond C valey a- differct

&
("’d

OK
Reacame both equaton in yzrxtb Hform,
- 9[— -3x -3x a @ Bx -30 +?2 " They heve b s20e .s'/.?o«t
@) 3x- -5y =20 b/ i< -
- Bx-32 -39 @nd dif et ppirmt; Healor,
_—5—5- = :25 4%0 v 32 ‘g';? —tweo eth':m Qre /30/5//6/




