A Visual Guide to Solving Multiple Equations Simultaneously
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cet of conditions that must
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It is not just about colving
for x; it is about finding
the unique ctate where

“everything balances. The Solution: ¥ 7+ 3=10 (True)
x=%y=3 NQ7-3=%(Truw) 4
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Lines Intersect at exactly
one point (x,y). This is a
consistent system. Look

Lines are parallel and
never meet. Inconsistent.
Same slope, different
for different slopes. y-intercept. 5. y-intercept.

Lines overlap completely.
ldentical equations.
Same slope and same
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Choose Your M ,
Mastering both gives you strategic Hex:b:htg

stitution

\—y Best used when a variable is “lonely" or already isolated (e.q., y = ...).
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2%  Best used when variables are lined up vertically and coefficients match.
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Step-by-Step Breakdown

y=§§-l
9 3x+y=19

ACT Time Tip:
Use this when ‘y’

3x + (ZX = l) =9 or ‘X’ is already
- = by itself!
= S}i = ?0 Target time: 60s.
;ﬂx =5 )

Back-Substitute x=2 into top equation:
y=20) -1
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The Sandwich Technigue

2X + .gy - , 6  Opposites ACT Time Tip:

S Match’ Fastest method when

+ Sx fgy e S éf coefficients are

already opposites.
: Don’t re-arrange if
Plug x = 3 back in: ORISR VIR,

2(3) + 3y = 16
6+ 3y =16
3y = 10
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Level up: Elimination with Multiplication

Force the Match
The Problem The Setup ST
+ 2y = 12
3x+2y=12 3x+}£?=12 8X-2y=10
—— 8x - 2}’ =10 Mx = 22
g ' - | VoD

Solve for y: 4(2) -y=5—>y =3




Real World Application: The Mixture Problem

The Reality (English) The Translation (Math)

A concert sold Adult tickets ($25) Let a = Adult, s = Student

and Student tickets ($15). Equation 1 (Quantity): a + s = 200
Total tickets sold: 200. Equation 2 (Value): 25a + 15s = 4000

Total revenue made: $4,000. s = 200 - @ ) (substitution)
25a + 15(200 - a) = 4000

|Result: 100 Adult, 100 Student. |
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Question: How many of each?

.




Real World Application: Distance & Speed

Distance = 60t Dls’rance ‘+5+
>
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CarA |<————— To‘ral Dls’rance Needed ?5 mll.es ——>|

(60 mph)
Distance:A'+ Distance B = Total
60t + U5t = 35
105t = 15

t = 5/1 hours (approx 43 mins)




The ACT Strateqy Guide

: Lility: Don't marr The Back-Door: Stuck?
- Frequency: 3-5 Rexdbiy: o e | I Plug the muttiple cholce

one method. If y is

i isolated, Substitute.
ques+|0ns Per +es+ l‘fserzcied. Eliminate.

answers (x,y) back into
the equations to see
what works.

— Reward: +2 1o 4 Check Work: Always Check Work: Always
; eoec He tv malice back-substitute to
point score boost  EEEICOIEEE verify. It fokes

equations to see 10 seconds and saves
what works. the point.




Pop Quiz: Test Your Skills

What is the solution fo the following system?
X+y=28
X=-Y=2

A) (3, 5)
B) (5, 3)
C) (4, 4)
D) (6, 2)
E) (2. 6) ]




Pop Quiz: Solution

The Math Way The Mental Check Way

X+Yy=28 Find two numbers that add
+(x-y=2) to 8 and subtract to 2.

------------- Option B: 5 + 3 = 8 (Yes)

X O I =5 Option B: 5 - 3 = 2 (Yes)
: _ Done

4




Summary Cheatsheet

% The Goal: Find the infersection point where ALL equations are true.
% Graphing: Visual check. Parallel = No Solution. Overlap = Infinite.

% Substitution: Use when a variable is lonely". Plug it in.

% Elimination: Use when coefficients line up. Stack and cancel.

% Golden Rule: Plug your answer back in to check!




You ve Mastered the System.

Whether graphing lines.or; solving word problems,
remember: you are just.looking for the balance point.

Content adapted from IrfanEdu.com & ACT Math Guides.




