
Math Hawker Digest Secondary 3
ElementaryMathematics – Algebra
1. Quadratic Equations 2. Inequalities 3. Indices

Example 1:
Solve the equation (𝑥 − 7)2 = 4.− (𝑥 − 7)2 = 4𝑥 − 7 = ±√4𝑥 = 7 ± 2𝑥 = 9 or 𝑥 = 5

Example 1:
Solve the following equations.

a) 𝑥(𝑥 + 2) = 3𝑥 + 2 b) 6𝑥 − 1 = 2𝑥 + 3
a) − 𝑥(𝑥 + 2) = 3𝑥 + 2𝑥2 − 𝑥 − 2 = 0(𝑥 − 2)(𝑥 + 1) = 0𝑥 = 2 or 𝑥 = −1

b) − 6𝑥 − 1 = 2𝑥 + 36 − 𝑥 = 2𝑥2 + 3𝑥6 − 4𝑥 − 2𝑥2 = 0𝑥2 + 2𝑥 − 3 = 0(𝑥 + 3)(𝑥 − 1) = 0𝑥 = −3 or 𝑥 = 1

Example 1:
Solve the equation 2𝑥2 − 6𝑥 − 4 = 0.− 2𝑥2 − 6𝑥 − 4 = 0𝑥2 − 3𝑥 = 2[𝑥 + (−32)]2 − (−32)2 = 2[𝑥 − 32]2 = 2 + 94𝑥 − 32 = ±√174𝑥 = 32 ± √174𝑥 = 3.56 or 𝑥 = −0.56

Example 1:
Solve the equation 3𝑥2 − 11𝑥 + 5 = 0.− 3𝑥2 − 11𝑥 + 5 = 0𝑥 = −(−11) ± √(−11)2 − 4(3)(5)2(3)= 11 ± √616𝑥 = 3.14 or 𝑥 = 0.53

Example 2:
Show that the quadratic formula can be derived using the “completing
the square” method. − શ𝑥2 + ષ𝑥 + સ = 0𝑥2 + ષશ 𝑥 = − સશ(𝑥 + ષ2શ )2 − ( ષ2શ )2 = − સશ(𝑥 + ષ2શ )2 = ( ષ2શ )2 − સશ𝑥 = − ષ2શ ± √( ષ2શ )2 − સશ𝑥 = −ષ ± √ષ2 − 4શસ2શ

Example 3:
Solve the equation 5𝑥 − 3 − 𝑥 + 44 = 3𝑥 .

Step 1): Ensure the domain is well-de~ned by excluding
values that make a denominator 0.− 5𝑥 − 3 ⇒ 𝑥 ≠ 3

Step 2): Solve the equation.− 5𝑥 − 3 − 𝑥 + 44 = 3𝑥5(4) − (𝑥 + 4)(𝑥 − 3) = 3𝑥(4)(𝑥 − 3)13𝑥2 − 35𝑥 − 32 = 0
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𝑥 = −(−35) ± √(−35)2 − 4(13)(−32)2(13)= 35 ± √288926𝑥 = 3.41 or 𝑥 = −0.72 (both 𝑥 ≠ 3.)
Example 4:
Whitney plans a 75 km journey from Amsterdam to Rotterdam. She can
use a bus or a car to travel between the cities. The car’s average speed is20 km/h faster than the bus’s. Let the bus’s average speed be 𝑥 km/h.
a) In terms of 𝑥 , write down how long (in hours) it would take Whit-
ney to reach Rotterdam if they go by car.
b) If they traveled by bus instead of car, they would arrive exactly1 hour later. Formulate an equation to represent this fact, and show that
it simpli~es to 𝑥2 + 20𝑥 − 1500 = 0.
c) By solving the equation, ~nd Whitney’s travel time by car in hours
and minutes.

a) − Let ેcar = Speed of carૈcar = Time taken by carહ = Distance of journey− ેcar = 𝑥 + 20 km/h− ૈcar = હેcar
= 75𝑥 + 20 h

b) − ૈbus = 75𝑥 h− ૈbus − ૈcar = 175𝑥 − 75𝑥 + 20 = 175(𝑥 + 20) − 75(𝑥) = 𝑥(𝑥 + 20)𝑥2 + 20𝑥 − 1500 = 0
c) − 𝑥2 + 20𝑥 − 1500 = 0(𝑥 + 50)(𝑥 − 30) = 0𝑥 = 30 (bus speed can’t be negative)− ૈcar = 75𝑥 + 20= 7530 + 20= 1.5 h= 1 hour 30 minutes

Example 1:
Determine the values of 𝑥 that satisfy the following equations.
a) 4𝑥 − 6 < 3𝑥 b) 3𝑥 + 11 ≥ 5𝑥 − 5

a) − 4𝑥 − 6 < 3𝑥4𝑥 − 3𝑥 < 6𝑥 < 6 b) − 3𝑥 + 11 ≥ 5𝑥 − 53𝑥 − 5𝑥 ≥ −5 − 11− 2𝑥 ≥ −16𝑥 ≤ 8

Example 1:
Determine the values of 𝑥 for which 4𝑥 + 1 > 3𝑥 − 2 ≥ 𝑥 + 6.− 4𝑥 + 1 > 3𝑥 − 2 ≥ 𝑥 + 6− 4𝑥 + 1 > 3𝑥 − 2𝑥 > −3 and − 3𝑥 − 2 ≥ 𝑥 + 6𝑥 ≥ 4

−3 4− 𝑥 ≥ 4
Example 2:
Determine the values of 𝑥 for which 3𝑥 + 9 < 7𝑥 + 5 < 5𝑥 + 15.− 3𝑥 + 9 < 7𝑥 + 5 < 5𝑥 + 15− 3𝑥 + 9 < 7𝑥 + 5𝑥 > 1 and − 7𝑥 + 5 < 5𝑥 + 15𝑥 < 5

1 5− 1 < 𝑥 < 5
Example 3:
Determine the values of 𝑥 for which 2𝑥 + 5 ≤ 𝑥 + 5 < 4𝑥 − 4.− 2𝑥 + 5 ≤ 𝑥 + 5 < 4𝑥 − 4− 2𝑥 + 5 ≤ 𝑥 + 5𝑥 ≤ 0 and − 𝑥 + 5 < 4𝑥 − 4𝑥 > 3

0 3− No solution.

Example 4:
Wen Yi plans to donate 10 hampers to a local charity. She can choose
between a large hamper that costs $25 each or a small hamper that costs
$15 each. She does not want the total cost of all hampers to exceed $200.
In addition, Wen Yi would like to donate more large hampers than small
hampers. Can she meet these conditions?

Step 1): Set up constraints.− Let ી = Number of large hampersે = Number of small hampers− ી + ે = 10
— (1)ે = 10 − ી− — (2)25ી + 15ે ≤ 200− — (3)ી > ે

Step 2): Solve simultaneous inequalities.− Sub (1) into (2):25ી + 15(10 − ી) ≤ 20010ી ≤ 50ી ≤ 5− Sub (1) into (3):ી > 10 − ીી > 5
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Step 3): Combine the constraints.

5− There are no solutions that satisfy both ી ≤ 5 and ી > 5.∴ She cannot meet these conditions.

Example 1:
Simplify the following expressions.

a) (53 × 152 )3 b) 45/2 × 22(−3)4 c)
(𝑥3્)2 × ્ 2૎4𝑥2૎

a) − (53 × 152 )3= (53 × 5−2)3= 5(3−2)×3= 53= 125
b) − 45/2 × 22(−3)4= (22)5/2 × 22(−1)4 × (3)4= 25+234= 1.58

c) − (𝑥3્)2 × ્ 2૎4𝑥2૎= (𝑥6્ 2)(્ 2૎−4)(𝑥2૎)−1= 𝑥6−2્ 2+2૎−4−1= 𝑥4્ 4૎−5

Example 1:
Rachael places S$2, 000 in the bank for 4 years at 5% per annum, com-
pounded annually. How much does she have at the end of the 4 years?− જ4 = 2000 (1 + 5100)4 = 2431

Example 2:
Cyrus earned S$563 after placing S$3, 000 in a bank for 5 years that of-
fers interest compounded annually. What is the bank’s interest rate?

− 563 = 3000 (1 + ૆100)5 − 3000563 + 30003000 = (1 + ૆100)55√1.188 = 1 + ૆100૆ = 100(1.035 − 1) = 3.5− The bank’s interest rate was 3.5%.

Example 1:
Express the following numbers in standard form.
a) 351, 120, 900 b) −0.000105

a) − 351120900= 3.51 × 100000000= 3.51 × 108 b) − − 0.000105= −1.0510000= −1.05 × 10−4

Example 1:
The orbit of Halley’s Comet around the sun is highly eccentric. Its clos-
est point is 88 million km from the sun, while its farthest distance is5.2 billion km. Find the ratio between the shortest and farthest distances
in standard form. − 88 × 106 × 103 ∶ 5.2 × 109 × 10388 ∶ 5.2 × 1031 ∶ 5.91 × 101

Example 2:
A submarine travels at a constant speed from Port ફ to Port બ. During
the journey, it passes Island ત in 7 hours. The distance from Port ફ to
Island ત is 4.2 × 104 meters.
a) Find the distance the submarine travels in 24 hours. Present your
answer in standard form.
b) Given that the distance between Port ફ and Port બ is1.08 × 107 meters, determine how long (in days) the journey will take.

a) − Let ે = Speed of submarineૈફત = Time taken to travel from ફ to તહ7 = Distance traveled in 7 hours− ે = હ7ૈફત = 4.2 × 1047 = 6.0 × 103− હ24 = ે × 24= 6.0 × 103 × 24= 1.44 × 105 meters
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b) − ૈફબ = હફબે= 1.08 × 1076.0 × 103= 1.8 × 102= 180 hours= 7 days 12 hours
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