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At the end of this section you should be familiar with:

» How to solve two simultaneous equations in two unknowns using: (a) Algebra
(b) Graphical methods

» Determining when two equations in two unknowns have: (a) A unigue solution
(b) No solution
(c) Infinitely many solutions

» Solving three simultaneous equations in three unknowns.

» Equilibrium of Goods
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Chapter

03 Solving simultaneous equations

Reminder:
A solution of an equation in an unknown, say X, is simply the value for .vfor which the left-hand

side (LHS) of the equation is equal to the right-hand side (RHS).

For example, consider the equation X + 4 = 6
The solution of this equation is x = 2 x=2 is the only value of x for which the LHS= RHS.

The statement 'x = 2 satisfies the equation' is another way of saying that x = 2 is a solution.

Therefore, the solution of a set of simultaneous equations is a set of values for the variables
which satisfy all the equations.
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Chapter

03 Solving simultaneous equations - Example

Two equations in two unknowns

Example: Given the simultaneous equations
x+3y=4
—x+2y=6

(a) Solve for x and y algebraically.
(b) Solve for x and y graphically.
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03 Solving simultaneous equations- Solution (a)(1/5)

Two equations in two unknowns

Solution: (a)Method:

Eliminate x from the system of equations by adding equations (1) and (2).

The two equations reduce to a single equation in which the only unknown is .

Solve for y, then substitute the value of y into either of the original equations and solve for x:
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03 Solving simultaneous equations- Solution (a)(2/5)

Two equations in two unknowns
Solution: (a)

Step 1.
+ 3y =4 (1)
t 4 2=6 @
0+5y=10 (adding (1) and (2))
10
y = = =2 solving for y
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03 Solving simultaneous equations- Solution (a)(3/5)

Two equations in two unknowns
Solution: (a)

Step 2:

Solve for x bv substitutingnto either equation (1) or equation (2):
—Xx + (2)(2_) =6 (Substituting y = 2 into equation (2))
—x=6-4
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03 Solving simultaneous equations- Solution (a)(4/5)

Two equations in two unknowns
Solution: (a)
Step 3:

Check the solution x = — 2, y = 2 by substituting these values into equations (1) and (2) and

GEEEEEEED D

confirm that both equations balance.
» Substitute x =-2 and y = 2 into equation (1):

x+3y=4
(=2)+312) =4 (substitutinginx = — 2 and y = 2)
—2+6=4 — 4=4 soequation (1) balances and x = — 2, y = 2 is a solution
Sa—
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03 Solving simultaneous equations- Solution (a)(5/5)

Two equations in two unknowns
Solution: (a)

Step 3:
» Substitute x =-2 and y = 2 into equation (2):
—x+3y=206
—(—2)+212)=6 (substitutinginx = — 2 and y = 2)
—244=6 - 6=6 so equation (2) balances and x = — 2, y = 2 is a solution.

=
Since the point (—2,2) satisfies equations (1) and (2), then this point is at the point of intersection

of the lines represented by equations (1) and (2) as shown in (b).
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03 Solving simultaneous equations- Solution (b)

Two equations in two unknowns
Solution: (b) T4 4
The two lines are plotted in Figure 3.1.The point

T —x+2y=6

of intersection is the solution. The coordinates of Intersection

oint (-2,2
this point are‘x = — 2’ and In this case, pomt =9

it is a unique solution, that is, the lines intersect

at only one point. This point is on the first line so

it satisfies equation (1) and also on the second

. e . | | ) 2y
line, so it satisfies equation (2). Figure 3.1 Unique solution
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03 Simultaneous equations

A set of simultaneous equations may have:

o Unique solution: This occurs when a set of equations has one set of values which satisfy
all equations.

o~ No solution: This occurs when a set of equations has no set of values which satisty all
equations.

o Infinitely many solutions: A set of equations has infinitely many solutions when there is
an infinite number of sets of values that satisfy all equations.
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03 Simultaneous equations -No solution Example

Example:

Given the simultaneous equations
y=1+X

y=2+X

(a) Solve for x and y algebraically.
(b) Solve for x and y graphically.
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03 Simultaneous equations -No solution Example

Solution:

O =-~-14 (s vat ?v‘\o\b\g

W ‘\'em ‘o o QO\\\HJ\”—.
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03 Simultaneous equations -No solution Example

Solution: 5 _ 4o

Y= 2+
|$ee> an 9 be r—q««l o (1#%) adl (2+4=) M"Ill Scene bt ?’
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03 Simultaneous equations -No solution Example

Solution:

Note: A Yalse statement ( Comhralhion )

Lelee Oz—j_ |
wdkates a 3eb of- 7««/:&% il o selukia
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03 Simultaneous equations -No solution Example
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03 Simultaneous equations -No solution Example
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03 Simultaneous equations -No solution Example
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Chapter

03 Simultaneous equations -No solution Example

= 2-2¢
Solution: J= -2 —@ n
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03 Simultaneous equations -No solution Example

xXX=2 —> ’d:o

262 3 n;__'
7(."—'5 = a=_3

Thre b am infiuite nuwber 4 (xy4) Pairs :

whech swsb efrs @ 6'@

Solution: n = 2-2C
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03 Simultaneous equations -No solution Example

Solution:

’{ﬂ\l ¢s also G-Pi"wr ™M o
{ive
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03 Simultaneous equations -No solution Example

Solution:

Since a Line has mang feink
.t‘u.. e \'ﬁ‘o‘nﬂb N‘:j'ésae«hm A CEOM™an,

=B

a5l eroa)l dooly Resource Book: T. Bradley and P., Patton, Essential Mathematics for Economics and Business, 2nd Ed. John Willey & Sons, Ltd, 2002

EVERYONE S SMART UNIVERSITY
Lecturer: Dr. Sahar ALBOSAILY MTH 112 Lecture 05 PPt. 22




Chapter
03 Simultaneous equations -Three equations
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03 Simultaneous equations -Three equations

Z?Ca{/k&-z:%

>°C by —72 —
Soluktowm 2 +)-z =4 @ WTE=3 (2

29¢ +29+7Z =\2 O,

b +4y40 =1

x. “'3—75 =3 @
goc +2HE =\ (D)

T ey
3x +,U +0 =\S
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03 Simultaneous equations -Three equations
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03 Simultaneous equations -Three equations

(9)(1) + 39 =1C O
4 +34y =14

29 = 12 \:::]
= _
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03 Simultaneous equations -Three equations

| z=2
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03 Simultaneous equations -Three equations
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03 Equilibrium in the goods and labour markets

Grosd warkeb czw}&'bn‘m occurs when e 7«mh17 HAomonded

(Q) by cnsunbts  avl the gumtity sphed (Q,) b
todaen | a amd o Sevice are equal

marflet W’bn'wm Ocoun e te frice tlat @ Convumer

\ u\'\\a\r:) to Yoy ( ?.\) \S qwkb +L., nce «t‘d 4()ancar
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03 Equilibrium in the goods and labour markets

Example
The demand and supply functions for a good are given as

Demand function P $= A006 — oS 6,\
Supply function
. Qs - ‘\O “‘ 605 Qs

Calculate the equilibrium price and quantify algebraically and graphically.
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03 Equilibrium in the goods and labour markets

Solution MM C?}A\Jfbﬂ.""‘ ocewls “Jv” qlg Qs d e,(= ?s

?J.’-' dos — a.SQ1
Ys =Aox &5 Qs

= 4o+ O5Q,
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03 Equilibrium in the goods and labour markets
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03 Equilibrium in the goods and labour markets

Saluf i
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03 Equilibrium in the goods and labour markets

Price ceiling

. Price cooling is used by governments In cases where they believe that the
equilibrium price is too high for the consumer to pay. Thus, price ceiling operates
below market equilibrium and are aimed to protecting consumers.
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Chapter

03 Equilibrium in the goods and labour markets
Y= }55
The demand and supply functions for a good are given by Q = 9 O

Demand function Q = Ado- 0SS Q
' supply function
VS =Ao ¥ 6‘5 Q

A) analyst the effect of the introduction of a price ceiling of £40 in this market.

B) Calculate the profit made by blackmarketters if a black market operated in this
market
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Equilibrium in the goods and labour markets

Lo = 100 - 6.5 QJ
L 60 = . o.ﬁ‘Q‘(
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03 Equilibrium in the goods and labour markets

=42 -0 = 6o
-N&s \s W\.,% a S\Ao{{:af iv\-r(\ har ot
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Equilibrium in the goods and labour markets
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Equilibrium in the goods and labour markets

= L 900 - 2400 <TC-= (C°)<£"‘9
= 4 %0

e feebt QT) e e Uack  weackiedeon.

2400
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Thank you
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