Exercise walk-through

Mixed Higher practice:
equations, formulae and
identities
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Equations, formulae and identities

Quadratic algebra

m To factorise x> + bx + ¢, find two numbers that multiply to ¢ and add to b:
X2 +10x+ 24 = (x+ 6)(x +4).

m (Higher) To factorise ax? + bx + ¢, find two numbers that multiply to ac and add
to b, then split the middle term:
6x> — 5x — 6 = 6x° — 9x + 4x — 6 = 3x(2x — 3) + 2(2x — 3) = (3x+ 2)(2x — 3).

m The difference of two squares . X2 — a2 = (x— a)(x+ a), so
42 — 9 = (2x — 3)(2x + 3).
X2 —4 (x—2)(x+2) x—2

X2 +b5x+6 (x+2)(x+3) x+3



Equations, formulae and identities

Figure: Completing the square and solving quadratics (2)

The quadratic is nonpositive between 3 and 7
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mx2 — 10x + 21 = (x — 3)(x — 7).
mltis<Ofor3<x<7.
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Equations, formulae and identities

Figure: Inequalities and linear—quadratic pairs
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m Roots —4/3 and 5/2.

m Positive outside the roots.
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Exercises 2.1:2.2

2.1 Simplify (2%)° ~ 274 2]
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2.2 Make g the subject of T' = 27T\/j 3]
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Exercises 2.1:2.2

2.1 Simplify (23)% + 2

Y

[
2.2 Make g the subject of T' = 27T\/j
g

El=ln  oooo
A

2.2 T?% = 4”7%, so ¢g1? = 472l and g =

472l
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Exercise 2.3

x2+2x — 8
2 — 16

2.3 Simplify
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Exercise 2.3

2+ 2x — 8

2.3 Simplify T
x R
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Exercises 2.4-3.1

2.4 Write 322 — 12z + 5 in the form a(z + b)* + ¢

Yy

N
[ S~—~F—F

2.5 Solve 422 — 25 <0

3n % 2n+4

3.1 (Original.) Given that g

El=ln oo
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= 32, find the value of n.

3]
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Exercises 2.4-3.1
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2.4 Write 322 — 12z + 5 in the form a(z + b)* + ¢ 3]
Y
N .
| S~
2.5 Solve 422 — 25 <0 3

2432 —42)+5=3(x—2)?-12+5=3(x —2)? - 7.

2.5 (22 —5)(2z +5) < 0: critical values £2; the parabola opens upward, so —3 <z < 3.
3n % 2n+4
3.1 (Original.) Given that EEST 32, find the value of n. (3]

El=ln oo

3.1 Right side: 32 = 2°. Indices: 3n+ (n+4) — (2n+1)=2n+3=5,s0 n = 1.
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Exercise 3.2

r+1 3

3.2 (Original.) Write
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x—2_:1;—|—1

as a single fraction in its simplest form.
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Exercise 3.2

3.2 (Original.) Write

r+1 3
r—2 x+1

as a single fraction in its simplest form.

3.2

(z+1)*=3@x—-2) 2°4+22+1-3c+6  2>—ax+7

(z —2)(x + 1) (- 2)(z + 1) “ Gt (already simplest).
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Exercise 3.3

3.3 (Original.) A ball is thrown so that its height after ¢ seconds is h = 20t — 5¢? metres.
(a) Write i in the form a(t+b)?+c. (b) State the maximum height and when it occurs. [4]

- -

3.4 (Original.) The surface area of a closed cylinder is given by A = 2wr? + 27rh. Make
h the subject, then find h when A = 1207 and r = 3. [4]

JAQ
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Exercise 3.3
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3.3 (Original.) A ball is thrown so that its height after ¢ seconds is h = 20t — 5¢? metres.
(a) Write i in the form a(t+b)?+c. (b) State the maximum height and when it occurs. [4]

P -

3.4 (Original.) The surface area of a closed cylinder is given by A = 27r? + 27rh. Make
h the subject, then find h when A = 1207 and r = 3. [4]

JAQ

3.3 (a) h = —5(t* — 4t) = —5(t — 2)? + 20. (b) Maximum height 20 m at ¢ = 2 seconds.

A — 2mr?
34h=———; with A=120m,r=3: h = 1207;& = lgﬁ = 17 metres.
27r 4 4
Local review guidance: the strand’s set-up step before arithmetic; exact simplified forms
with stated exclusions; optimum answers read from vertex form, with units in context.

This is authored classroom guidance.



