Lesson 4: Solving Systems of Linear Equations by
Elimination
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Systems of Linear Equations Lesson #4:
Solving Systems of Linear Equations by Elimination
So far we have used three methods to solve systems of equations: graphing, inspection, and

substitution. In this lesson we will learn another algebraic technique: the method of
elimination. This method is particularly useful when the equations involve fractions.

Method of Elimination

In using the method of elimination, there are four steps which are shown below.
Step 1 Step 2 Step 3 Step 4

Solve the Substitute the solution
resulting into either of the
equation to »| original equations to
determine the value of
the other variable.

Add or subtract
the two equations
to eliminate one
of the variables.

If necessary, multiply
each equation by a
constant to obtain
coefficients for

x (or y) that are
identical (except
perhaps for the sign).

determine the
value of one of
the variables.

[ ClassEx.#1 | Consider the system of equations: 2x+ P =13
! <+ 3x-— y=2
a) Add the two equations. e = \S
= This will eliminate the variable y. % Xg‘

b) Use the equation in a) to determine @

the value of x and hence solve the system.

2%+ Fy = \> % =1
2By =\> 3
¢) Verif tﬁt-\]?\ﬂ (isies bothlequat
eri solution satisfies both'equations:
My = (= ! RN N
2B =\D a@) -+ =
ot a-t-o o
| ClassEx.#2 | Consider the system of equations: +6y=06
& —(Lx+3y=45)
IS a) Subtract the two equations. o -
Y= This will eliminate the variable x. % -\—5-
b) Use the equation in a) to determine \5 = 0.
the value of y and hence solve the system.
2%t bu=b X =2
2
2x 6= —
2% + ]1%—. b x=\5
¢) Verify the soll ion safisfies both equations: _
2‘3<.+6\3=‘(o ) 2%t 2Y=\US
A+ ((05)= . S)= U
( 6*24;“3 ;» 2(\.S)x 3(0s)=US

Y\.S =\
Complete Assignment Questions #1 - #3 SRS = us
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ClassEx.#3 | Consider the system of equations: ~ Zx 4 33

Ja S(4x-y= 22) = %2y =
)‘*wz, a) Does adding or subtracting the equations eliminate either of the variables? O

b) Multiply the second equation by 3 and then add the two equations.

v =\
2% = 6
¢) Solve and verify the system. X% = 3O
X + By= M )’ﬁpx %
2(S) x 3y = (: :)
2429

6" (,\) b which will elnmmate x by addmon or bublractlon Solve the system. 9% ¢ %% =1

2(2xt2my=4) = Uxtey =g QX 43 () =Y
be-y=22  ~(4x-g =23) 9_%7é el
Ty=—1u
Huf-'l 2% =\
— ®=S

ClassEx.#4 | Consider the system of equations: F(5a + 3b = 3)
&) (3a-7b=81)
;a \
-_....4 - J= a) Choose appropriate whole numbers to multiply each equation so that the system can
mbm be solved by eliminating b.

b) Solve and verify the system by eliminating b.

25a = 2\ BHatzd\n=3
+ Aa -Ab =MD HO) + 2>
=2 =3
&_/é% = 2> r¥o= 2

-2
s

¢) Choose appropriate whole numbers to multiply each equation so that the system can
be solved by eliminating a.

d) Solve the S)ilem by eliminating a. S b 20D
(S0 +db=5) éf‘*o”b A Sa +3(8)=>
a-1t=8\) -—¥po -BSo=US S) oA -
S (& So —\% 2a

-

Wy - -296
“UA “UA <

o=
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Solve the following system usmg elimination. 4x+2y-13=0, 3x=5y+26

S(4xt 2= \3>) X? 65 Uxt29=\3>  Zp-oy=2L

Class Ex. #5

_..fa-(ék Sy = D-la) + 6% Uk + 2=\
_ﬁ%?‘}c -&1 UMS) & 2y =\
2o
Yy =\S
1&: i o \&‘5 _\é 3 -3
2 9_33 -—§
ClassEx.#6 | Solve the following system using elimination. &’_ -§ o -2.5
y —2 y+2 3 4 21
o752 Sern-50-9=3

fP%M:\'S ¥ (\”g 30‘\ ) 6%

S o~ edran
WS optoet e

Complete Assignment Questions #4 - #12

Assignment

1. Ineach of the following systems:

* solve the system using the method of elimination by adding the equations.
* verify the solution satisfies both equations.

a) 8x—y=10 b) x+2y=3 ¢) 4da-3b=2
4x+y=14 —x+3y=2 -4a-b=6
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