
Math Hawker Digest Secondary 3
AdditionalMathematics – Algebra part II
1. Binomial Theorem 2. Surds 3. Exponents & Logarithms

Example 1:
Evaluate the expression (135 ).− (135 ) = 13!5!(13 − 5)!= 6227020800120 × 40320= 1287

Example 2:
Show that the equation ( ૂૂ − ૆) = (૆ૂ ) is true.− ( ૂૂ − ૆) = ૂ!(ૂ − ૆)![ૂ − (ૂ − ૆)]!= ૂ!(ૂ − ૆)!૆ != (૆ૂ )

Example 3:
Expand the expression (2ૌ + 32્ )5.− (2ૌ + 32્ )5 = (50)(2ૌ)5 ( 32્ )0 + (51)(2ૌ)5−1 ( 32્ )1+ (52)(2ૌ)5−2 ( 32્ )2 + (53)(2ૌ)5−3 ( 32્ )3+ (54)(2ૌ)5−4 ( 32્ )4 + (55)(2ૌ)5−5 ( 32્ )5= 32ૌ5 + 120ૌ4્−1 + 180ૌ3્−2+ 135ૌ2્−3 + 4058 ૌ્−4 + 24332 ્−5

Example 4:
Find the coe|cient of the term containing ૌ2 in the expansion of(3ૌ2 − 1ૌ )10.− (106 )(3ૌ2)10−6 (− 1ૌ )6 = 210 × 81 × ૌ8 × ૌ−6= 17010ૌ2− Coe|cient is 17, 010.

Example 5:
The ~rst two non-zero terms in the expansion of (1 + ષૌ)(1 + શૌ)4 in
ascending powers of ૌ are 1 and −5ૌ2. Find the value of each of the
constants શ and ષ, where શ < ષ.

Step 1): Expand expression.− (1 + શૌ)4 = 1 + (41)શૌ + (42)શ2ૌ2 + ...= 1 + 4શૌ + 6શ2ૌ2 + ...− (1 + ષૌ)(1 + 4શૌ + 6શ2ૌ2)= 1 + 4શૌ + 6શ2ૌ2 + ષૌ + 4શષૌ2 + ...= 1 + (4શ + ષ)ૌ + (6શ2 + 4શષ)ૌ2 + ...
Step 2): Match coe|cients to information provided.− 4શ + ષ = 0 − — (2)6શ2 + 4શષ = −5

— (1)ષ = −4શ− Sub (1) into (2):6શ2 + 4શ(−4શ) = −5શ = ± 1√2 = ±√22− Sub શ = ±√22 into (1):ષ = −4 (±√22 ) = ∓2√2(શ, ષ) = (√22 , −2√2) or (શ, ષ) = (−√22 , 2√2)− Since શ < ષ,(શ, ષ) = (−√22 , 2√2)
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Secondary 3 - Additional Mathematics Algebra

Example 1:
Simplify the following expressions, leaving your solution in surd form.

a) √12 × √63
c) √27 + √75 b) √72√20√2√8

a) − √12 × √63 = √22 × 3 × √32 × 7= 2√3 × 3√7= 6√21
b) − √72√20√2√8 = √32 × 22 × 2√22 × 5√16= 6√2 × 2√54= 3√10
c) − √27 + √75 = 3√3 + 5√3= 8√3

Example 2:
Expand (2√5 − 4)(3 − √40), leaving your solution in surd form.− (2√5 − 4)(3 − √40) = (2√5 − 4)(3 − 2√10)= 6√5 − 4√50 − 12 + 8√10= 6√5 − 20√2 − 12 + 8√10

Example 3:
A rectangle has an area of is (24 + ષ√2) m2. Given that it’s length is(શ + 3√2) m and breadth is (6 − 2√2) m, ~nd the values શ and ષ.− Area = Length × Breadth= (શ + 3√2)(6 − 2√2)= 6શ − 2શ√2 + 18√2 − 6(2)= (6શ − 12) + (18 − 2શ)√2− 6શ − 12 = 24શ = 6− 18 − 2(6) = ષષ = 6

Example 1:
Expand (2√5 − 7)(2√5 + 7), leaving your solution in surd form.− (2√5 − 7)(2√5 + 7) = 22 × 5 − 72 = −29

Example 1:
Rationalize and simplify the following expressions.

a) 2√2 b) 2√3 − 1
a) − 2√2 = 2√2 × √2√2 = 2√22 = √2
b) − 2√3 − 1 = 2√3 − 1 × √3 + 1√3 + 1 = 2(√3 + 1)3 − 1 = √3 + 1

Example 2:
Solve ૌ√5 = ૌ − √20, leaving your solution in a rational surd form.− ૌ√5 = ૌ − √20ૌ = √5ૌ − √100ૌ(1 − √5) = −10ૌ = 10√5 − 1 = 10(√5 + 1)5 − 1 = 5(√5 + 1)2
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Secondary 3 - Additional Mathematics Algebra

Example 1:
Solve the following equations.

a) 92ૌ = 2714−ૌ
c) ( 125)1−ૌ + (√5)4ૌ = 130 b) 2ૌ − 2ૌ−3 = 74

d) ઺1−ૌ2 = 1
a) − 92ૌ = 2714−ૌ32(2ૌ) = 33(14−ૌ)2(2ૌ) = 3(14 − ૌ)ૌ = 6
b) − 2ૌ − 2ૌ−3 = 742ૌ − 123 2ૌ = 74(1 − 18) 2ૌ = 74782ૌ = 742ૌ = 21ૌ = 1

c) − ( 125)1−ૌ + (√5)4ૌ = 130152 52ૌ + 5 12 4ૌ = 26 × 5( 152 + 1) 52ૌ = 26 × 5(2652 ) 52ૌ = 26 × 552ૌ = 53ૌ = 32
d) − ઺1−ૌ2 = 1઺1−ૌ2 = ઺01 − ૌ2 = 0ૌ = ±1

Example 1:
Solve the following equations.
a) 45 = 10ૌ
c) logૌ (ૌ + 2) = 2 b) ln(4ૌ) = 5

a) − 45 = 10ૌ
lg(45) = lg(10ૌ )
lg(45) = ૌ lg(10)
lg(45) = ૌ × 1ૌ = lg(45) = 1.65

b) − ln(4ૌ) = 54ૌ = ઺5ૌ = ઺54 = 37.1

c) − logૌ (ૌ + 2) = 2ૌ + 2 = ૌ2ૌ2 − ૌ − 2 = 0(ૌ − 2)(ૌ + 1) = 0ૌ = 2 or ૌ = −1

Example 2:
Solve the following equations.
a) 92ૌ = 2714−ૌ b) ઺1−ૌ2 = 1
a) − 92ૌ = 2714−ૌ32(2ૌ) = 33(14−ૌ)

log3(34ૌ ) = log3(342−3ૌ )(4ૌ) log3(3) = (42 − 3ૌ) log3(3)(4ૌ)1 = (42 − 3ૌ)1ૌ = 6
b) − ઺1−ૌ2 = 1

ln(઺1−ૌ2 ) = ln(1)(1 − ૌ2) ln(઺) = 01 − ૌ2 = 0ૌ = ±1
Example 3:
Solve log3 √઺ૌ = log81(઺ૌ + 6).− log3(√઺ૌ ) = log81(઺ૌ + 6)

log3(઺ ૌ2 ) = log3(઺ૌ + 6)
log3(81)= log3(઺ૌ + 6)
log3(34)= log3(઺ૌ + 6)44 log3(઺ ૌ2 ) = log3(઺ૌ + 6)

log3(઺2ૌ ) = log3(઺ૌ + 6)઺2ૌ = ઺ૌ + 6

− Let ્ = ઺ૌ .્ 2 = ્ + 6્ 2 − ્ − 6 = 0(્ − 3)(્ + 2) = 0્ = 3 or ્ = −2− ઺ૌ = −2 (rejected, ઺ૌ < 0)− ઺ૌ = 3ૌ = ln(3)
Example 4:
The population of a certain bacteria colony decreases over time due to a
lack of nutrients. The population ફ , at time ૈ hours is given by:ફ = 5000઺િૈ
where િ is a constant.
a) What was the initial population of the bacteria?
b) Given the population halves after 4 hours, ~nd the value of િ.
c) Determine the time when the population is one-tenth of its original
size.

a) − — (1)ફ = 5000઺િૈ− Sub ૈ = 0 into (1):ફ0 = 5000઺િ(0)= 5000 bacteria

b) − Sub ૈ = 4, ફ = 50002 into (1):50002 = 5000઺િ(4)12 = ઺4િ
ln (12) = 4િિ = − ln(2)4 = −0.173

c) − Sub ફ = 500010 into (1):500010 = 5000઺− ln(2)4 ૈ
ln ( 110) = − ln(2)4 ૈૈ = 4 ln(10)

ln(2) = 13.3 hours
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