System of Equations

Lesson 4

Solving Systems by Substitution

Besides graphing, a system of equations can be solved using substitution.

Idea:

1. Choose one of the two equations to start with.  Better be the     simpler     of the two.

2.     Isolate     one of the two variables - either 
[image: image1.wmf]x

 or 
[image: image2.wmf]y

, whichever is easier!

3. Substitute the expression from step 2 into the other equation and     solve     .

Eg1.
Solve the systems by substitution.



a)
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Eg2.
Amir has a jar full of dimes and nickels.  The number of dimes is one more than three times the number of nickels.  There are 69 coins in total (dimes and nickels altogether).  How many dimes and nickels are in the jar?














Practices:
Worksheet
# 1bd, 2eh, 5a, 8ac




MHR p.476
# 8a, 13, 17, 18, 10, 14, 21, 22
( all word problems
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For which linear systems is (-2, 5) a solution?

a) 3x+y=1 b) 5x—3y=-5 6) —5x— 3y =-5 0) 3x+ 2y =-1
2x+ 3y =11 3x+2y=4 3x+2y=4 %x—%y=—4

. Solve by substitution.

a x+y=9 b) x+y=1 ) x—y=7 d) 3x+y=7
2x+y=11 3x—-y=11 2x+y=-10 Sx+2y=13

e) 2x+ 3y =11 f) dx+y=-5 g) 3x+2y=19 h) S5y +2x=-2
S5x—y=-15 2x+3y=5 2x—-3y=-9 S5x—2y=24

. Choose one linear system from exercise 2. Write to explain how you solved it.

. Solve by substitution, then check.

a) 3x—4y=-15 b) 2x+y=2 ¢) 3m—n=>5 d) 45 —3t=9
Sx+y=-2 3x—-2y=10 Sm—2n=28 2s—t=15

. Solve.

a) 3x+6y=4 b) 7x+y=13 c) dx+6y=1 d) Sx+3y=5
x—2y=1 3x—-2y=8 x+y=4 2x+y =38

. In each system, one equation is the same, and the other equations are

related. Solve each system. Use a graph to explain why the number of
solutions is different in each case.

a)y:x2 b)y=x2 t:)yzx2
y=x+6 y=x—% y=x-2





	     [image: image7.png]7. a) Solve the system formed by y = x? and each equation in this list.

y=2x-1
y=2x+1
y=2x+3

y=2x+35

b) What patterns can you find in the results of part a? Predict the next two
equations in the list, and the solutions of the system formed by y = x?
and each of those equations.

¢) Write to explain why the patterns occur.

8. Solve each system.

a) y=x
y=8-x
9. Solve each system.
a) y=1%
y=3x-1
10. Solve each system.
a) y=x
y=x-06

b) y = x*
y=—(x—-27%+2

b y=3
y=2x-2

b) y=+/x
y=x+4+

4

6) y=x
y:%x+5

0 y=1%
y=x-3

¢) y=+/x
y=x+2
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1. 5x - 3y——5 3x+2y=4; —x+5y=—1,
S

- gy =4
2.2)(2,7) b) (3, -2) 6 (-1,-8) (1,4

e) (=2, 5) 0 (=2,3) 9 (3,5) h) (4, -2)
3. Explanations may vary.
4.a)(-1,3) B (2, -2) g) (2, 1). 03,1
sa(f.5) me-n o ( L2 919,-30)
6.2)(-2,4,3,9 n (%, Z) t) No solution
7.a) (1, s (1 + v/2,3+2v2), (1 - v/2,3-24/2)5 (3, 9),

(=1, 1) (1 + /6,7 +24/6), (1 = /6,7 ~ 2/6)
b) Explanations of patterns may vary. The next two

equations are y = 2x+7 andy = 2x+9.

The solutions are (1 + 24/2,9 +44/2), .

(1-2v2,9~44/2) and (1 + +/10,11 +2/10),

(1~ v10,11 - 2/10)

¢) Explanations may vary.

8.2)(2.4), (2.4 bl 1) 0) (-2, 4), (5 25)
9.9 -1, ~4), ($.3) B L4922 014, 1)
10.2) 9, 3) ) (% %) ¢) No solution
M.2) (1, 1) b)No solution ¢} (—% %) ,(8.8)

12. Explanations may vary. 13. (9.6, —2.8) or (6, 8)
14.14 cm, 2.5 cm 15.4/10 cm, 4/10 cm
16. a) About 15 s h) About 3940 m
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