Sec I Mach: €oordinaces and Graphs

A) Basic Definitions
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B) Equation of a line (* Important)
There are four main types of straight lines:
a) Horizontal lines (Left-right line, L3)

Equation: y = —-1.6

b) Vertical lines (Up-down lines, L,)
Equation: x = 8

c) Diagonal lines (Slope down, L,)

Equation: y = —%x +1

d) Diagonal lines (Slope up, L,)
Equation: y = ix +4
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€) Equation of a line
The general equation of a diagonal line is in the form:
y=mx+c

m is Gradient cis y-intercept

. rise =
Gradient (m) = 2 = %1722
run X1—Xo

y-intercept = value where line crosses the y-axis

The equation of Vertical lines is in the form :
x=k
where k is the value the line crosses the x-axis

The equation of Horizontal lines is in the form:
y=k
where k is the value the line crosses the y-axis
*Note: Schools love to test students on equations of horizontal
& vertical lines in sec 1

D) Understanding Equations (Intermediate)

The equation of a straight lineis y = Zx -5
a) State the gradient of the line

b) State the y-intercept of the line

c) The point A(m, 1) lies on the line, find the value of m.
d) The point B(10, k) lies on the line, find the value of k.
e) Determine whether the point C(6, 5) lies on the line.

a) Gradient of the line is S

b) y-intercept is —5

c) Since (m, 1) lies on the line, we can substitute x = m and
y = 2 into the equation:

y= %x -5

W =20m)-5

6= gm

m=6-+ (2) = m=4

d) Substitute x = 10 and y = k into the equation:
k=§(10)—5 = k=10

e) Substitute x = 6 into the equation:
y=3(6)-5

y=4

When x = 6,y = 4, therefore C(6,5) does not lie on the
line.

E) Finding Gradient, y-intercept and Equation from Graph (Intermediate)
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ai) Find the equation of line L,
bi) Find the equation of line L,
ci) Find the gradient of line L,

d) State the equation of line L

ai) Equation of L, isx = —3.5
bi) Equation of L, isy = 2

. . _Y1—Y2 _ 3-(-6) __
ci) Gradientof L, = ity 2
ciii) Equation of L,: y = 2x — 4
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aii) What is the gradient of line L,
bii) What is the gradient of line L,

cii) State the y-intercept of line L,

ciii)State the equation of line L,

e) Find the equation of line L3

aii) Gradient is undefined
bii) Gradient is 0

(*Note: all vertical line gradients are undefined)
(*Note: all horizontal line gradients are zero)

cii) y-interceptis —4

d) Gradient of Ly = Gradient of L, = 2 (*Note: Parallel lines have same gradient)

y-intercept is —6 (Read from graph)
Equationof Lg:y = 2x — 6

8-6) _ _,
—-5-2
y-intercept is —2 (Read from graph)
Equation of L3:y = —2x — 2

e) Gradient L; =

(*Note: Downward sloping lines have negative gradient)
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F) Plotting Full Graph on Graph Paper

The table below shows some values of x and the corresponding values of y for whichy = 2x — 3

x -2 -1 0

1

y=2x—3 m -5

-1

a) Find the values of m and n

b) Using a scale of 4 cm to represent 1 unit on the x-axis and 2 cm to represent 1 unit on the y-axis, draw the graphof y = 2x — 3

for—2 <x < 2.
¢) Calculate the gradient of the graph.
d) From the graph, find
i) the value of y whenx = —1.5
ii) the value of x wheny = 0.5
iii) the value of k given that the point (k, —4.5) lies on the graph
e) On the same axes, draw and label the line y = —2.

f) From the graphs drawn, write down the coordinates of the point of intersection of the linesy = —2and y = 2x — 3.

Yy
Scalcla ; A
x-axis: 4 cm to 1 unit
y-axis: 2cm to 1 unit
2

(2.25.1.5)

(Back of Graph paper)
a)ym=2(-2)-3

m=-7
n=200)-3
n=-3
. V172
c) gradient = po—
_ 15-(-8)
T 2.25-(-2.5)
=2
di)y =—6
dii) x = 1.75
diii) k = —0.75
) (0.5,-2)

*Note 1: Write scale in graph paper
(especially if requested by school teacher)

*Note 2: Remember to always label
equations of lines drawn and label x-axis, y-
axis

*Note 3: dotted lines for question part d are
required as it is part of the “working marks”

G) Graph Application

The graph below shows the cost of selling chicken wings at a fun fair
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No, of chicken wings, n

a) If Mr Au, the vendor has $80, what is the maximum number of chicken wings he can
prepare for selling?

b) If Mr Au wants to prepare 90 chicken wings to sell, how much money does he need?
c) The graph is represented by ¢ = An + B, where $c represents Mr Au’s cost and n
represents the number of chicken wings he prepares.

i) State the value of B and explain its significance

ii) Calculate the value of A (round off to 2 s.f.) and explain its significance

a) From the graph, he can prepare 60 chicken wings (with $80).
b) From the graph, he needs $120 (to prepare 90 chicken wings)

ci) Value of Bis 10 (Notice that B is the y-intercept of the equation/graph)
The value of B represents the fixed cost of selling chicken wings at the fun fair.

ii) Gradient = ==
90-25
~ 1.23077
=1.2(2sf)
A=12 (Notice that A is the gradient of the equation/graph)

Its shows that the cost of selling each chicken wing is $1.20
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Understanding Equations (Intermediate)

The equation of a straight lineis y = ;x -5

a) State the gradient of the line

b) State the y-intercept of the line

c) The point A(m, 1) lies on the line, find the value of m.
d) The point B(10, k) lies on the line, find the value of k.
e) Determine whether the point C(6, 5) lies on the line.

Finding Gradient, y-intercept and Equation from Graph (Intermediate)

ey

Ly |

ai) Find the equation of line L,
bi) Find the equation of line L,
ci) Find the gradient of line L,
ciii)State the equation of line L,
d) State the equation of line Lg

aii) What is the gradient of line L,
bii) What is the gradient of line L,
cii) State the y-intercept of line L,

e) Find the equation of line L;

Graph Application

The graph below shows the cost of selling chicken wings at a fun fair

A Lo

| R S
Bt Sl thuied el et el it ik 'y iy s el i A R S A A B B
R R A U N M R R ROl N Uy S U A Ak
111128 T 2 A R I O A A A R A B B
b bobebocbosbodlodoodoodo Jdododo do b bolbooloolobooL
[ T R T T O R T A [ | R
b 1| e S e B R e et ekt
z S T T T H R R T T T S S T T TR TR R B i
= ook ecbekacbademde e demdeedoadoedecdmebamtombocbonk--k--k--- . Expenses
2 [ T T T A | [ T S T I 1 ($¢c)
S I20f--p--fp--t--F--F--F-F---d4--4- “t--F--F
= [ ~T_ 1 1 11
= STPTTETTrTCrTrTT | retreor Ir :- Ir
R RE R SR
4 L. i Lot
E ’”L‘}“I'":'"l"'l """ T T T If 'F IF
U S R O DR DY SRS S AR AN RO A A N A Sy
<40 r ] TR R R kel T A B B |
R} Joodoodoodood b o bobooboobobobolbod
1 [
i ] i Il 1 i 1 | 1 1 1 i 1 1 1 } 1 1 1 | 1 »

an 60 80 100

No. of chicken wings, n

a) If Mr Au, the vendor has $80, what is the maximum number of chicken wings he can prepare for selling?
b) If Mr Au wants to prepare 90 chicken wings to sell, how much money does he need?
c) The graph is represented by ¢ = An + B, where $c represents Mr Au’s cost and n represents the number

of chicken wings he prepares.

i) State the value of B and explain its significance
ii) Calculate the value of A (round off to 2 s.f.) and explain its significance

Plotting Full Graph on Graph Paper

The table below shows some values of x and the corresponding values of y for whichy = 2x — 3

X —2

-1 0 1 2

y=2x—3 m

-5 n -1 1

a) Find the values of mand n

b) Using a scale of 4 cm to represent 1 unit on the x-axis and 2 cm to represent 1 unit on the y-axis, draw the
graphofy =2x —3for—-2 <x < 2.
c) Calculate the gradient of the graph.

d) From the graph, find

i) the value of y whenx = —1.5
i) the value of x wheny = 0.5
iii) the value of k given that the point (k, —4.5) lies on the graph
e) On the same axes, draw and label the liney = —2.
f) From the graphs drawn, write down the coordinates of the point of intersection of the lines y = —2 and

y=2x-3.
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