
Math Hawker Digest Secondary 3
ElementaryMathematics – Graphs
1. Coordinate Geometry 2. Quadratic Graphs 3. More Graphs

Example 1:
Given points 𝑃(−3, 1) and બ(5, −6), ~nd the length and gradient of line
segment 𝑃બ.− 𝑃બ = √[5 − (−3)]2 + [−6 − 1]2 = √113 = 10.64 units− ુ𝑃બ = −6 − 15 − (−3) = −78 = 0.875

Example 2:
Points 𝑃 and બ have coordinates (4, −3) and (2, 1), respectively, and
point વ lies on the ૌ-axis. Find the possible coordinates of વ such that𝑃વ = 2બવ . − 𝑃વ = √[ૌ − 4]2 + [0 − (−3)]2= √(ૌ − 4)2 + 9− બવ = √(ૌ − 2)2 + (0 − 1)2= √(ૌ − 2)2 + 1− Since 𝑃વ = 2બવ ,√(ૌ − 4)2 + 9 = 2√(ૌ − 2)2 + 1(ૌ − 4)2 + 9 = 22[(ૌ − 2)2 + 1]ૌ2 − 8ૌ + 16 + 9 = 4(ૌ2 − 4ૌ + 4 + 1)− 3ૌ2 + 8ૌ + 5 = 0− ૌ = −8 ± √82 − 4(−3)(5)2(−3)= 43 ± √313ૌ = 3.19 or ૌ = −0.523− The possible coordinates of વ are(3.19, 0) and (−0.523, 0).

Example 1:
A line crosses the ૌ-axis at ૌ = 3 and the ્-axis at ્ = −2. Determine
its equation. − ુ = ્2 − ્1ૌ2 − ૌ1 = −2 − 00 − 3 = 23− ્ = 23ૌ − 2

Example 2:
Given points 𝑃(6, 4), બ(ૌ, −7), and ભ(2, 4ૌ), ~nd the possible values of ૌ
if the gradient of 𝑃બ equals the gradient of બભ.− ુ𝑃બ = ુબભ−7 − 4ૌ − 6 = 4ૌ − (−7)2 − ૌ− 11(2 − ૌ) = (4ૌ + 7)(ૌ − 6)4ૌ2 − 28ૌ − 20 = 0ૌ2 − 7ૌ − 5 = 0− ૌ = −(−7) ± √(−7)2 − 4(1)(−5)2(1)= 72 ± √692ૌ = 7.65 or ૌ = −0.653
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Secondary 3 - Elementary Mathematics Graphs

Example 1:
The table below shows some values of ૌ and the corresponding values
of ્ , where ્ = −ૌ2 + 2ૌ + 1.ૌ −3 −2 −1 0 1 2 3 4્ −14 1 −7
a) Complete the table.
b) Using a suitable scale, plot the points in the table and join them
with a smooth curve. Mark the line of symmetry.
c) Use the graph to ~nd the ૌ-intercepts and the coordinate of the
maximum point.ૌ −3 −2 −1 0 1 2 3 4્ −14 −7 −2 1 2 1 −2 −7

−4 −3 −2 −1 1 2 3 4 5
−16−12−8
−4
4 ૌ્

c) − ૌ ≈ 0.4 and ૌ ≈ 2.4− Maximum point is (1, 2).
Example 2:
a) Factorize ્ = −2ૌ2 + 4ૌ + 16.
b) Hence, sketch the graph, indicating all axes intercepts, turning
points, and lines of symmetry.

a) − ્ = −2ૌ2 + 4ૌ + 16= −2(ૌ2 − 2ૌ − 8)= −2(ૌ − 4)(ૌ + 2)

−4 −2 2 4 6−8
816
24

(−2, 0) (4, 0)

(1, 18)
ૌ = 1

ૌ

્

Example 1:
A quadratic curve has a turning point at (7, −3) and a ્-intercept at્ = 95. Find its ૌ-intercepts.− ્ = શૄ2 + ૅ95 = શ × 72 − 3શ = 2− ્ = શ(ૌ − ૄ)2 + ૅ0 = 2(ૌ − 7)2 − 3ૌ = 7 ± √32

Example 2:
An arrow is shot straight up from ground level with an initial veloc-
ity of 96 m/s. Its height ્ after time ૈ of being shot can be modeled by્ = −16ૈ2 + 96ૈ .
a) Using a suitable scale, plot the graph of ્ = −16ૈ2 + 96ૈ for0 ≤ ૈ ≤ 6.
b) Use the graph to ~nd when the arrow hits the ground.
c) Use the graph to ~nd the arrow’s maximum height and time taken
to reach said height.ૌ 0 1 2 3 4 5 6્ 0 80 128 144 128 80 0

−1 1 2 3 4 5 6 7
50
100
150

Time (s)

Height (m)

b) − Arrow hits the ground at ૈ = 6 s.

c) − Max height is at ્ = 144 m.− Time taken is ૈ = 3 s.
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Secondary 3 - Elementary Mathematics Graphs

Example 1:
Using a suitable scale, plot the graph of ્ = ૌ3 + 3ૌ2 − 2ૌ + 1 for−4 ≤ ૌ ≤ 1.5.
a) Use your graph to ~nd the coordinates of the turning points.
b) By drawing a line on the same axes, solve ૌ3 + 3ૌ2 − ૌ − 2 = 0.ૌ −4 −3 −2 −1 0 1 1.5્ −7 7 9 5 1 3 8.125

−4 −3 −2 −1 1 2
−8−6−4
−22
468
10

ૌ
્

a) − Turning points are (−2.3, 9.3) and (0.3, 0.7).
b) − ૌ3 + 3ૌ2 − ૌ − 2 = 0ૌ3 + 3ૌ2 − 2ૌ + 1 = −ૌ + 3ૌ −2 1્ 5 2− ૌ ≈ −3.1, ૌ ≈ −0.75, or ૌ ≈ 0.9

Example 1:
The table below shows some values of ૌ and the corresponding values
of ્ , where ્ = 1ૌ2 .ૌ −4 −2 −1 −0.5 0.5 1 2 4્ 0.25 1.00
a) Complete the table, leaving your answers to 2 decimal places.
b) Using a suitable scale, plot the points in the table and join them
with a smooth curve.
c) Use the graph to ~nd ્ when ૌ = 0.7.
d) Use the graph to ~nd the values of ૌ when ્ = 0.6.ૌ −4 −2 −1 −0.5 0.5 1 2 4્ 0.06 0.25 1.00 4.00 4.00 1.00 0.25 0.06

−5 −3 −1 1 3 5
12
34

ૌ

્

c) − ્ ≈ 2
d) − ૌ ≈ ±1.3
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Secondary 3 - Elementary Mathematics Graphs

Example 1:
Using a suitable scale, plot the graph of ્ = ૌ3 − 2ૌ2 − 11ૌ + 5 for−3 ≤ ૌ ≤ 5.
a) By drawing a tangent, ~nd the gradient of the curve at ૌ = −1.
b) Use the graph to ~nd the second intersection point between the
tangent and the curve.ૌ −3 −2 −1 0 1 2 3 4 5્ −7 11 13 5 −7 −17 −19 −7 25

−3 −2 −1 1 2 3 4 5
−30−20−10
1020
30

ૌ
્

a) − ુ = ્2 − ્1ૌ2 − ૌ1 = 13 − 5−1 − 1 = −4
b) − Intersection point is at (1, −7).

Example 1:
The graph below shows the speed-time graph of a car.

2 4 6 8 10 122040
6080
100

Time (h)

Speed (km/h)

The car accelerated to the speed limit before remaining at a constant
speed during a tra|c jam for 2 hours.
a) Determine the speed limit and the car’s speed during the jam.
b) Calculate the car’s average speed for the entire journey.

a) − The speed limit is 90 km/h and
the car’s speed during the jam was 30 km/h.

b) − Total Distance= 12 × 1 × 90 + 90 × 2 + 30 × 2+ (30 × 2 + 12 × 2 × 20) + 12 × 4 × 50= 45 + 180 + 60 + 60 + 20 + 100= 465 km− Average Speed = Total Distance
Total Time

= 46511 = 42.3 km/h
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