Remember: all questions match the numbered examples on pages 223-232.

s

:j-ﬁt If x = 2, evaluate 3x - 5.
Rk :

228 If i = 4, evaluate m® - m.
=P Ifp =10, 3p2 =2
=g If t = -3, find the value of 10 - £.

; If ¢ = -2, find the value of 642

528 Fvaluate x” +y° ifx=9andy=40.

2

2 z
33 Evaluate —l—j—-u—- when a = 700,
] 2bc

b = 800 and ¢ = 500.

Find the value, correct to two decimal places,

N of 45tr? when r=9.
/

if A =415.5

two decimal places if N =M
r(l4-r)

Find 9k + 3k - 7k

W% Simplify 5a + 4b - 3¢, if possible.

E Simplify 7a + 3a + 4b
S

m Simplify 8p - 3¢ - 6p + 59

Ifa=3, b=2and c = 6, find the value of 5ab - 4c.

A Find the value of x* - 4% + 8x - 5 if x = 1.

=g Ifr= JE find the value of r, to one decimal place,
=1 7w

&N If r = 0.05, 1 = 6 and M = 2000, find the value of N to
(1+4+ry—1

m Simplify x* + 6x - 5 + 3x - 4x7 - 2
Y
@ Simplify -5a + 4b + 3a - 7b

G

@ Simplify 7pg + 3p-4g-6gp -3+ 1
A

@ Simplify 7 xax b

% Find 4p x 59

@ Simplify 4x x 3x
]

@ Simplify 3p x 5p x 2¢

% Simplify x* x x°

Y
@ Find a*b® % ab®
% Simptify m° x n*
@ Pind 24° % 4a*
] _

@ Simplify 7x°y* x 5xy*
@ Simplify 6a*b*c? x 3abc % 2a°b*c?

: Find 6x + 2

B

@ Find 7 + m
£\

@ Find 15xyz + 5y
2\

9ab
Simplify e

= Simplify ~—“—1531: 4
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et s 1ep. 1857
4 Simplify —/—
plify 12%

Find pf + p?

ey Sl'.ﬂlplify asbﬁ = a2b3

NG H + 2
39; Findx®+ g

BV
@ Find 36x°¢ + 9x°

S Find 12a7b%¢? + 3aSbc?

24a’b

% Simpli
A2 R

75y Expand 3(x + 5)

@ Expand 5¢(4f + 3u - 1)
2]

=] Expand -7(2a + 5b)

Expand -(p - q)

?z Simplify 7x* + 4 % 2x

== Simplify 10n'° + 212 - 4n x 317

@ Expand and simplify 2(8k + 7) + 3(5h - 9)
AY

@ Expand and simplify 5(2x + 3) — 2(4x + 9)
A

% Expand and simplify x(x - 8) - 4(x - 1)

oy

@ Solve 7k + 4 =125

@ Solve the equation 6x + 7 =23 - 2x
£y

@ Solve
TN

@ Solve 5x*=1805 (x> 0)

%—v‘fi Solve v7x+2=3
B2

8a-5

=2a+1
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' @ Change the subject of the equation v =u + af to a.

@ Change the subject of the equation $ =V, — D1 to n.

1
3 Make /i the subject of the formula A= Ebh'

@ Change the subject of the formula P = 2/ + 2bto .
@ -Change the subject of the formula C= g(F ~32) to L.

%1 Change the subject of the equation x = kt* to £,

@ Change the subject of the formula A = 572 to r (r > 0).

% Find the value of xify=mx + band, wheny="7,
m=2and b=-1,

. Evaluate x (x > 0), when y=ax? givena = 5 and’
¥ =320,

"% Find the value of r, correct to one decimal place, if

X
V= %mzh and V = 5750 when h = 19 (r > 0).

@ Change the subject of the formula V= éwrS to r.
b If V=1988 find 7. 3

@ a Change the subject of the formula A = 7(R?* - r?)
2 twR(R>0).
b Find R, correct to one decimal place, if r = 13 and
- A=356, '

= Use the estimation and refinement technique to find
= the value of x for which 6*= 10 077 696.

5 Find the valué of {, to the nearest whole number, for
A which 2.3 = 116 000.

@ Find, to two decimal places, the value of x for which
™ 3 =21,




A If N = 12 200, M = 800 and r = 0.04, use the
N estimation and refinement technique and your
calculator to find the value of 1, to the nearest whole

1+ ﬁl}

number, for ;vhich N=M
r(l4r)"

@ Express 28 000 in scientific notation.
2y

Express in scientific notation:
Al a 600 000

b 9417

¢ 7290000000

@ Write 7 x 10° as a normal number.

+| Write as normal numbers:
N g 4x10°

b 35x10¢

¢ 1234 x 108

PP Express in scientific notation:

a 0.0007

b 0.0312

¢ 0.00045

] Write as decimals:
‘a 5x107

.b 87x10°%

¢ 461x10°

8 9 Find the product of 4.6 x 10*and 3.1 x 1075,

=P9 Find 400 000 + 0,000 05, expressing the answer in -
scientific notation.

= The population of Western Australia is 2 x 10°
! and its area is 2.5 x 10° square kilometres, Find the
population density in people per square kilometre.

¥ a The planet Mercury is 57.5 million kilometres

! from the sun. Express this distance in metres, in
scientific notation.

b If the speed of light is 3 x 10® m/s, find the time for
light from the sun to reach Mercury.

Go to p 292 for Quick Answers
or to pp 353-5 for Worked Solutions
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SimpIify 3x%+ 5x X 2x - 8x* - 4x. Hint 1

3
!‘o

¥ Ifa=23,b=4andc=6, evaluate %’;k Hint 2
' a’ +

5x(x*+3x~2)-2(3x2+1). Hint 4

%4 Solve 4_x+x_+1=5 Hint 5
- 9 3

-t
w

=31 Change the subject of the formula V= 20
‘tor. Hinté

a+b -
2ab

a Change the subject of the formula to ¢ (given that
c>0).

b I R=105a=8andb=5find the value of ¢c.
Hint 7

] Consider the formula R=

% Use the estimation and refinement technique to find
' the value of x, to two decimal places, for which
10*=5370. Hint 8

6 S
@ Find the value of 39x%10"+1.5x10 . Hint g
A 4,4x%10f x 2.5%x107

Hint 1: Remember the correct order of operations.
Hint 2:  Make sure you divide by the whole denominator.
Hint 3: Only odd or subtract like terms. xy and yx are the same ferm.

Hint 4: Al of the second bracket must be subtracted, Be careful with the signs.

m Simplify 8x - 5a + 3a. Hint 10

If p =3 and g = 5, evaluate pq®, Hint 11

2ab’
= Simplify ——
12 e

Arrange in ascending order:
31x 10'2, 5.834 x 107, 9x 107, Hint 13

Hint 12

@ If y = 2x* + b and x is a positive number, find x when
y=19and b=1. Hint 14

Francesca tried to solve the equation 7x + 19 = 2x - 4,
Her solution appears below.

7x+19=2x-4
7x =2x- 15 line I
5x =15 line I1
x=3 line III
a Isx =3 the correct solution to the equation?
Hint 15

b Where did Francesca make a mistake? Hint 16

Go to p 292 for Quick Answers
or to pp 355-6 for Worked Solutions

Hint 5: Multiply every ferm by the common denominator. Take care when there is more thon one term in part of o froction.

Hint 6: First divide by %T

Hint 7 Substitute into the rearranged formula from port a.

Hint 8 You should know that 10° = 1000 and 10¢ = 10 000. Between what two whole numbers musk x lie?
Hint 9: Divide the whole numerator by the whole denominator. Use brackets or the calculator’s memory.
Hint 10: Remember that the sign in front of the term belongs to the term. Be careful with the signs.

Hint 11: Only q is squared,
Hint 12: The answer is a fraction.

Hint 13: Ascending order means from lowest to highest, Write each number as o decimaol for eosy comparison,

Hint 14; Substitute, then solve an equation.

Hint 15: Substitute x = 3 into the origina! equotion to see if it satisfies it (makes if true},

Hint 16: Check each line of the solution. There may be more than one mistake.
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Solviions
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UNIT 5: ALGEBRAIC
MODELLING

Ch 12: Algebraic Skills
and Techniques

Further Practice.....p233

@ Ifx=2,

3x-5=3x2-5
=1

Ifa=3,b=2andc=6,
Sab-dc=5%x3x2-4x6
=30-24

If p = 10,
P=3x10?
=300

Y 1ft= -3,
= 10-t=10-(-3)
=13

Ifa=-2,

6a =6 x (-2)!
=06x4
=24

| Ifx=-1,

S A A4 8x-5

=(-1)} -4 x (~1)2+8x~1-5
=-1-4-8-5

=18

| 1f 2 =700, b = 800 and ¢ = 500,
b act—a® 8007 + 500" -700°
2be  2x800%500
400000

" 800 000
=05

m Whenr =9,
dorr? = A x9?
=1017.87602...
~1017.88 (2dp)

m If A =4155,
A
r=,—
T

B ,415.5
w

= 1150033729 ..
=115 (1dp)

¥ 1fr =005 n=6and M = 2000,

r{1+4r)
_ 2000)({ (14-0.05) —1 }
0.05{1+0.05)°

=10151.384 13 ..
=1015138 (2dp)

m 9k + 3k - 7k =5k

14 Sa+4b-3c=5a+4b- 3¢

m7a+3a+4b=10a+4b

m 8p-3g-CGp+5g=2p+2g

m 4 6x—5+3x-4x2-2
=-3x2+9x -7

18 ~Sg+4b+3a-7b=-2a-3b

m pqt+3p-4g-Ggp-3g+1
=pg+3p-T7g+1

Ty 7 xaxb=7ab

4p x 5q = 20pq

m 2ax 3b x 5c x 6d = 180abcd
E] 4y x 3x =122

3p x5p x2q=30p%g

m xxb=x0

26 a'h? x abs = ath’

m e X it = mind

m 2a° x da* = 8a°

E 7:3y? % Sxy? = 35xty°

ET 6a*b3c” x 3abe % 2a°h’c* = 36a8b5:"

9ab
—= 3a
3k
EE] 1509 _ 5pq
3r r
Ed 18x* 3
12x 2

370

ET @°b° + a'b? = @’

m-t"'+a2=xs+a2
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36x% -+ 9x° = 4x7

Y 124765 < 3afhet = dabt

PR} 3(x+5) =3xx+3x5
=3x+15

4(2a ~-3b)=4x2a-4x3b
=8a2-12b

@ ala+6)=axa+axé
=a+ 6a

PP St{df+ 3u— 1) =208 + 15tu - 5¢

Fvd ~7(2a + 58y =-7 x 2a -7 % 5b
> =-14a - 35b

T -(0-q)=-p+q

PP 7x% + 4x X 2x = 7x* + 8x?
=15

100 = 20 — 4n x 307 =51 — 121°
— =-7n®

A 2(8h+ 7) + 3(5h-9)
= 16h + 14 + 15h - 27
=31k -13

2] 5(2x + 3) - 2(dx + 9)
~  =10x+15-8x-18
=2x-3

@ x-8)-4(x-1)
=x-8x-4x+4
=x-12x+4

Tk +4=25 [subtractd]

7k =21 [divideby 7]
k=3

6x +7=23-2x [add2x]

8x +7=23 [subtract 7]
8x =16 [divide by 8}
x=2
56 8“3*5 =2a+1  [multiply by 3]
8a-5=6a+3 [subtract 6]
20-5=3 [add 5]
2a=8§ [divide by 2}
a=4

7] 5¢* =1805  [divide by 5]

x* =361 [take the square root]
x =361 (x>0)
x =19

v7x+2=73 [square both sides]
Tx+2=9
7x =7
x =1
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v=y+al
w+at =v [turn the equation
around]
at=v-u [subtractu from
both sides]

a= —;—u [divide both sides by ¢]

§=V,-Dn
$S+Dn=V, [add Dn to both sides]
Dn=V, -8 [subtract§]

-5
n= Yy [divide by D]
D

B A-bh
2
2A=bh [multiply by 2]

24 =h [divide by b]

7] P=2142b
© U+2b=P
21=P-2b [subtracting 25
P-2
1= 5 b [dividing by 2]
[Or:  P=21+2b

-.}2‘)- = {+b [dividing by 2]

I=g—b [subtracting b]]
5
C="(F-32
9( )
C
X _rom
5
F=E+32
5
m x=kt*
kt* = x
X
="
k
\/I
f=x,]—
k
@ A=qrt
ari=A
p-t
T
r= A (r>0)
T
y=mx+h
m=2, b=-1, y=7
7=2x+(-1)
2x-1=7
2x=8
X=4

k= 50x34*
=578

y=ax’
¥=320, a=5
320 =5x

3=

64
x=\/a {x>0)

x=8

1
V=nr’h
3

V=5750, h=19
5750:—;-><7r><r2x19

5750 = 19—“#

ri= 5750+[197ﬁ]

= 288.9918704 ...

r =+/288.9918704 .. (r > 0)

=16.999 760 89 ..
=170 (1dp)

4
=7.800263197..

=78 (l1dp)

m a A=m(R*-r")
ﬁsz_rz
7

R*= _A_+r2
T

R= é+r1 {R>0)
m

b A=356 r=13
R= é+r2 (R>0
¥

- ﬁ_}_ly
T

=16.80233078 ...
=168 (1dp)




i o)

[ & =1w0776%
Guessx =7,
[Any value of ¥ could be used.}
6" =279936 [Toolow]
Guess x = 10,
6" =60466176 {Too high]
Guessx =9,
6° =10077696 [Correct answer]
The solution is x = 9.

EE 23 =116000
Tryt =12,
237 =21914.624 43 ...
Try t =20,
2.3% =17 161 55831 ...
Tryt =15,
23" =266 6352355 ...
Tryt =14,
2.3 =115928.3632 ...
.. the nearest whole number ¢
forwhich 2.3 ~ 116 000 ist = i4.

4 3 =21
[3* =% and 3" =27 50 x is between
2 and 3]
Guessx =2.5,
3% = 1558845727 ...
Guessx =2.7,
3 =1941902352...
Guessx =2.8, ’
3 =21.67402217 ..
Guess x =2.77,
37 =2097132523...
Guess x =2.78,
3% =21,202989...
If 3* =21, x =2.77 to two decimal
places.

(104)" —1
0.04(1.04)’

n=24 (by calculator to the
nearest whole number)

12 200 = 800

[f] 28000=28x 10¢  [2.8x 10000

a 600000 =6 x 10°
b 9417 =9.417 x 10°
¢ 7290000000 =7.29 x 10°

m 7 % 10° =7 x 100 000
=700 000

a 4x10°=4x 1000000
) =4 000 000

b 3.5 % 10*= 35000
© 1,234 x 10° =123 400 000

Worked Solutions Ch 12; Algebraic Skilfs and Techniques Further Practice Q72-85 and Challenge Q1-14

a 0.0007=7x%10*
b 0.0312=3.12 x 107?
€ (0.00045=4,5% 10"

a 5x10*=10.0005
b 8.7 x 105 =0.000 0087
< 4,61 x 1075 = 0.000 0461

Fyd 4.6 % 10 x 3.1 x 10°=0,1426

m 400 000 + 0.000 05 = & 000 000 000

=8x10°

¥ Population density

T = (2 %109+ (2.5 % 109
=0.8

‘There are 0.8 people/kin?,

E a 57.5 million km

=57 500 000 km

=575 x 107 km

= (575 x 107) x 1000 m
=575%x10"m

b Time = distance + speed

=(5.75 x 10%) = (3 x 10%)

= 191.666 66 ...

=192 (nearest whole number)
192 seconds = 3 minutes and

12 seconds

It takes approximately 3 minutes and
12 seconds for light from the sun to
reach Mercury.

Challenge.......... p236

37+ 5x X 2x - 8x% + 4x
=3x + 10x? - 242
=11a?

a=3, b=4, ¢=6
7a+4b-3c _ 7x3+4x4-3x6
a’+b? 314+ 42
19
25
=0.76

@ 3xp+ 5x - 2y + dyx = Txy + 5x - 2y

¥ ox(?+3x-2) - 2(3x°+ 1)
=5x+ 15x* - 10x - 6x2 - 2
=53 +9x - 10x -2

4x  x+1 -5
9 3

dx +3(x+ 1) =45
4x +3x +3=45
7x +3=45

7x =42

x=6

at+ b=
2ab
2qbR =a*+ b -¢*
=g+ b -2abR

e=vVa@+b -2abR (¢ >0)

b R=05 a=8 b=5
c=+Ja’+ b -24bR
=815 _2x8x5%0.5

s
=7

10* = 5370
Try x = 3.5,

10°%=3162.277 66 ...
Tryx=3.7,

107 =5011.872336....
Tryx=3.75,

10°7 = 5623,413 252 ...
Try x=3.73

10°7 = 5370.3179 64 ..,
-~ x=3.73 to two decimal places.

59x10°+1.5x10°  6.05x10°
44x10°x25%x10°  1L1x10f
=55

m 8x-5a+3a=8x-2a

{ =3, g=5

Py’ =3%5
=3x%x25
=75

12 B

8'h  4d’

5.834 x 1074, 9% 107, 3.1x 1072
[0.000 5834, 0.00%0000, 0.031 0000}

y=2x+b
Wheny=19andb=1
19=2x* +1

18 =2x?

9=y

x=3 (x>0
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7x +19=2x -4
7x =2x-15 Line ¥

S5x =15 Line II
x=3 —Line 11T
a When x=3,
7x+19=7%x3+19
=40
x-4=2x3-4
=2

x = 3 is not the correct solution,

b There is a mistake in line I.
Subtracting 19 from both sides leaves
Tx=2x-23.

There is a mistake in line 11,
Subtracting 2x from both sides of
line I leaves 5x =—15.

The correct solution is:

Tx+19=2x-4
7x =2x-23
S5x =-23

¢ =-4.6




