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

fi If x = 2, evaluate 3x - 5,

ﬁ Ifa =3, b=2and ¢ = 6, find the value of 5ab — 4c.
@ If m = 4, evaluate m? — .

Ifp=10,3p*=12

=8 Ift = -3, find the value of 10 - .

b +c*-a
————— when a =700,
c

b = 800 and ¢ = 500.

Bae] Evaluate

Find the value, correct to two decimal places,

N of 41? when r = 9.
!

A
@ Ifr= 1’._ find the value of 1, to one decimal place,
™

ifA=4155

If r = 0.05, n = 6 and M = 2000, find the value of N to
(14+r)" —1]

two decimal places if N=M
r(i+r)

@ Bind 9k + 3k - 7k

d Simplify 5a + 4b - 3¢, if possible.

SR

m Simplify 7a + 3a + 4b
2\

@ Simplify 8p - 3q ~ 6p + 5¢q
N

ﬁ Simplify 2 + 6x -5+ 3x - 4 - 2
E@ Simplify ~5a + 4b + 3a - 7b

B} Simelify 7pq +3p ~ 4 ~6gp -3¢ + 1
P Simplity 7 a x b

ﬁ Find 4p % 54
Al

] Find 2a x 3b % 5¢ x 6d

A

@ Simplify 4x x 3x
@ Simplify 3p x 5p x 2¢
gﬁ Simplify x* x x°

@ Find a*b? x ab®

5 E Simplify m?* x n*

@ Find 24° x 4a*

@ Simplify 7x*y?* x 5xy°

By Simplify 6a*b3c? x 3abe x 2a’b?c?

Find 6x -+ 2

iy ;\
@ Find 7m + m
@ Find 15xyz + 5y

Gab
Py Simplify %

Py Simplify —153 fr’q
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= Simpli fy 18x%

2x
S Find P6 +p2

73 Simplify a®b¢ + a®b?
3 = Find x® + 42

Find 36x% = 9x°

ZEY Find 12a7b%? + 3a%bc?

m Slmphfy

S 1 Expand 3(x + 5)

24a b

%3 Expand 4(2a - 3b)

T Expand a(a + 6)
Expand 5¢4f + 3u - 1)

b4 Expand -7(2a + 5b)

Pt Expand —(p - q)

(2T
?. ¢
7

@ Simplify 101 + 25* - 4n x 347
By

Simplify 7x* + 4x x 2x

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

-

Eﬁ Expand and simplify 5(2x + 3) - 2(4x + 9)
2

= ;‘"‘__ Expand and simplify x(x - 8) - 4(x - 1)

gﬁ Solve 7k + 4 =25

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

g Solve 8a
d

Solve 5x*=1805 (x>0)

_5=2a+1

ih

%ﬁ Solve v7x+2=3
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@ Change the subject of the equation v = u + at to a.

B@ Change the subject of the equation §=V, - Dn to n.

P

1
Make # the subject of the formula A= Ebh.

Y] Change the subject of the formula P= 21+ 2bto L
5
PP Change the subject of the formula C= —9~(F -32) o .

Change the subject of the equation x = kf* to £.

=P Change the subject of the formula A = ar? to r (r > 0).

@ If C= iz find the value of k for which C =50 and
A x

x=34

Evaluate x (x > 0), when y = ax* given g = 5 and’
Xy =320,

@ Find the value of 7, correct to one decimal place, 1f
V= g‘iﬂ“zh and V = 5750 when h = 19 {r > 0).

1} @ Change the subject of the formula V= im-a tor.
X b If V= 1988 find . 3

@ a Change the subject of the formula A = s(R? - r?)
A to R{R>0).
b PFind R, correct to one decunal place, if r =13 and
A = 356.

=¥ Use the estimation and refinement technique fo find
iy the value of x for which 6* = 10 077 696,

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

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



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

(1+r)“~1}

number, for \.vhich N=M
r(l+n)"

% Express 28 000 in scientific notation.
¢
RN

Express in scientific notation:
¥ a 600000

b 9417

¢ 7290000000

@ ‘Write 7 x 10° as a normal number,
A

5] Write as normal numbers:
A a 4x10°

b 3.5x10*

¢ 1.234x10%

»3 Express in scientific notation:
{a 0.0007

b 0.0312

¢ 0.00045 N

2eR Write as decimals:
Ala 5x 107
.b 87x10°¢
¢ 4.61x10°

B ?9 Find the product of 4.6 x 10fand 3.1 x 106

?g Find 400 000 + 0.000 05, expressing the answer in ‘
=23 scientific notation.

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

] a The planet Mercury is 57.5 million kilometres

3 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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By Simplify 3x* + 5x % 2x - 8x* + 4x. Hint 1

Ta+4b-3¢

— Hint 2
a +b

H [fa=3,b=4and c=6, evaluate
Simplify 3xy + 5x ~ 2y + 4yx. Hint 3

§ Expand and simplify:
5x(x +3x-2)-20322+ 1). Hint 4

22 o Hints
9 3

2’

Change the subject of the formula V=
tor. Hint 6

a+b* -t
2ab
a Change the subject of the formula to ¢ (given that
c>0).
b IfR=0.5,a=8andb=>5find the value of ¢.
Hint 7

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

¢ 59%10° +1.5%10°

. Hint g
44%10°x2.5%107

] Find the value o

Hint 1: Remember the correct order of operations.

Hint 2: Make sure you divide by the whole denominator,

Hint 3: Only add or subtroct like terms. xy and yx are the seme fernn.

Hint 4: All of the second brocket must be sublracted. Be careful with the signs.

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

If p =3 and g = 5, evaluate pg?. Hint 11

2ab*

N Simplify ——. Hint 12
@2 plify 8a’h’

§ Arrange in ascending order:
2 3.1x 107 5.834x 10°%, 9x 107, Hinf 13

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

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

7x+19 =2x-4
7x =2x- 15 line I
5x =15 line I1
x =3 line I1I
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 term by the common denominator, Take care when there is more thon one term in part of o fraction,

Hint 6: First divide by ?

Hint 7: Substitute info the rearranged formula from pert a.

Hint 8: You should know that 18 = 1000 and 10° = 10 00D. Between what two whole nuumbers must x lie?
Hint & Divide the whole numerator by the whole demontinator. lse brackets or the calculator’s memory,
Hint 10: Remember that the sign in fronf of the term belongs to the term. 8e 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 a decimol for easy comparison.

Hint 14: Substitute, Hien solve an equation.

Hint 15: Substitute x = 3 inio the original equation to see if it satisfies it (mokes it true).

Hint 16: Check each line of the sofution. There may be more than one mistake.
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Further Practice.....p233

B [fx=2,
U 3x-5=3x2-5
=1

Ifa=3,b=2andc=6,
Sab-4c=5%3x2-4%x6
=30-24

=6

E Ifm=4,

mi-pni=4>-4
=12

Ifp=10,
3pt =3 % 107

~t=10-(-3)
=13

Ifa=-2,
6at =6 x (=2)
' =6x4
=724

Ifx=-1,

-4+ 8x-5
=(-1P-4x(-1*+8x-1-5
=-1-4-8-5
=-18

8 Ifx =9and y =40,

- Jat+yt = A9 4407
=+/1681
=4]

@ Ifa =700, b = 800 and ¢ = 500,
b+’ -a’ 8007 +500° - 7007
2bc 2 x 800 x 500
_ 400000

"~ 800000
=05

BT] Whenr =9,
" dmri=4xmwx9?
=1017.87602...
=1017.88 (2dp)

m If A =4155,
A

r=.—
T

. ’415.5
m

= 11.500 337 29 ...
=115 (1dp)

If r =0.05, 1 =6and M = 2000,

N o M{(l_ﬂ;l}
r(1+4r)

5
2000 (1+0.05)°—1
0.05(1 4 0.05)°

=10151.384 13 ...
=1015138 (2dp)

k] Ok + 3k -7k =5k

14 Sa+4b-3c=5a+4b- 3¢

15 7a+3a+4b=10a+ 4b

m 8p-3g-0p+5q=2p+2g

17 A 6x-5+3r-4x2-2
S - 32497

{ -5a+4b+3a-7b=-2a-3b

@7pq+3p—4q—6qp—3q+1 ’
=pq+3p-Tq+1

20 7xaxb="7ab

21 4p % 5q = 20pg
m 2a % 36 x 5¢ x 6d = 180abed

PE] 4x % 3x= 1222

q 3p x 5p x 29 = 30p’g
25 xx a8 =10

a*b? x ab® = a't’

m m? x nt = pPnt

E 24° x 4a' = 84°

@ 7x%y? x 5xy? = 35x%y°

"R 6a2b°c? x 3abe x 2a°b?c* = 36ab5¢*

m6x+2:3x
E7m+m=7

EEY 15xyz + 5y =3xz

18x* 3

12x 2

Bl r-p=p

ERY °b° + a’h’ = ab

rS
@x“+a"=x”+a1 or =
al

Worked Solutions Ch 11 Unit 4 Test Q26 and Ch 12: Algebraic Skills and Techniques Further Practice Q1-39
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+ 957 = 4x

12a°6°¢ + 3ahc = 4ab*

A 24070 3a
8a°%* b

] 3(x+5)=3xx+3x5
=3x+15

FFY 420 -3b) =4x 20 - 4% 30
=8g-12b

PE] ala+6)=axa+tax6
=a'+ 6a

q 5t(4t + 3u - 1) =20 + 15tu - 5¢

Fyq —7(2a + 5b) = -7 x2a -7 % 5b
. = -14q - 35b

] -0-D=-pt+q

T 75+ dx x 20 =7 + 8x°
B = 1557

10#Y -+ 20% — s x 317 = 50% - 12n°
= -7yt

B 265 + 7) + 3(5h-9)
=16h+ 14 + 15h — 27
=31h-13

@ 5(2x+3)-2(4x+ 9)
=}10x+15-8x-18
=2x-3

¥ #(x-8)-4(x~- 1)
S =xt-Bx-dx+ 4
=xt-12x+4

FFY 7k +4=25 {subtract4)
N 7k =21 [divide by 7]
k=3

Y 6x+7=23-2¢  [add 2¢]

" 8x7=23 [subtract 7]
8x =16 {divide by 8]
x=2
-5
@ 8(23 =2a+l [multiply by 3]
8a-5=06a+3 [subtract 6a]
2q9-5=3 [add 51
Za=8 {divide by 2]
a=4
E¥] 5 =1805  [divide by 5]
x* =361 [take the square root]
x=+361 (x>0
x=19

@ 7x+2=3  f[square bothsides]
x+2=9
Tx =7
x=1
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v=tit+at
utat=v [turn the equation
around)]
af=v-u  [subtract u from
both sides]

4= 3’—;3 [divide both sides by t]

S=V,-Dn
S+Dn=YV, {add D# to both sides]

Dn=V -§ [subtract$§]

1]

Vv
"= OD [divide by D]

i
@ A=Ebh

2A=bk [multiply by 2]
—=h {divide by b]

P=21+2b
2l+2b=P
2l=F-2b [subtracting 2b]
- ff;—b [dividing by 2]
[Or  P=21+2b

g = I+b [dividing by 2]

l=§— [subtracting b])

63] C=§(F-32)

€ _rom
5

=§E+32
5

@ x=kt’

kit=x

ar’=A
et
T
A
r=— (r>0)
)
y=mx+b
m=2, b=-1, y=7
7=2x+(-1)
2x-1=7
2x=8
x=4

@ V= %ﬂ'l’zh

V =5750, h=19
5750 = %x'n’xr’le

5750 = Qgrz

r'= 5750+[%EJ

=288.9918704 ...

r=+/288.9918704 .. (r > 0)
=16.999 760 89 ...
=170 (ldp)

3

3V=dnr’

33V
4T

’ v
r:] —
4
b V=1988,
’SV
¥=3—
47
_ 3’3><1988
47
=7.800263 197 ...
=78 (1dp)

r

m a A=w(R*-+")
A_:Rz_rz

w
R2= é+r2

T
R:Jéw’ (R>0
m

b A=356 r=13
R= £+r2 (R>0Q
T

= ﬁ+132
U T

=16.80233078 ..,
=168 (1dp)



[l 6 =10077696
Guess x =7,
[Any value of x could be used.j
6 =279936 [Toolow]
Guess x =10,
6" =60466 176 [Too high]
Guessx =9,
6’ =10077 696 [Correct answer]
‘The solution is x = 9.

] 23 =116000
Try t =12,

23" =21914.62443 ...
Tryt =20,

23" =17 161 55831 ...
Try =15,

2.3 =266 635.2355...
Tyt =14,

2.3* =115 928.3632 ...
.. the nearest whole number ¢

forwhich 2,3 = 116 000is £ = 14.

Bl #=n
[3* =9 and 3® = 27 so x is between
2and 3]
Guessx =2.5,
3 = 15,588 457 27 ...
Guessx =2.7,
3% 1941902352 ..,
Guess x = 2.8, )
3% =21.67402217 ..
Guess x =2.77,
377 =20.97132523. .
Guess x =2.78,
3% =21.202989...
If3* =21, x =2.77 to two decimal
places.

(1+r) -1
r(1+r)”
(104) -1
0.04(1.04)"

n=24 (bycalculator to the
nearest whole number)

N=M

12200 =800

m 28000=28x10* {2.8x10000)

a 600000 =6 x 10°
b 9417 =9.417 x 10°
< 7290 000 000 = 7.29 x 10°

m 7 x 10° =7 x 100 000
=700 000

m a 4x10°=4x1 000000
=4 000 000

b 3.5 x 10 = 35 000
< 1.234 % 10% = 123 400 000

Worked Solutions Ch 12: Algebraic Skills and Techniques Further Practice Q72-85 and Challenge Q1-14

] 2 0.0007=7x 10~
" b 0.0312=3.12x 102
€ 0.00045=45x 10

m a 5x 10t =0.0005
b 8.7 % 10-° = 0.000 0087
¢ 4,61 x 1077 = 0.000 0461

m 46x10°x3.1x10°=0,1426

E 400 000 + 0.000 05 = 8 000 000 000
=8x10°

8

] Population density

= (2% 109 + (2.5 % 109
={.8

‘There are 0.8 people/km?.

T a 57.5 million km

=57 500 000 km
=575 x 107 km
=(5.75%x10") x 1000 m
=5.75x 10" m

b Time = distance + speed

=(5.75x 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.......... p23s

I+ 58X 2x - 8x° = 4x
=35+ 10x* - 222
=11x?

] a=3, b=4, c=6
7a+4b-3c _ 7x3+4x4-3x6
a’+b Fad?
19
25
=076

3xy+5x -2y + 4dyx = 7xy + 5x - 2y

S5x(x*+3x-2)-2(3x*+1)
=53+ 1522 - 10x - 612 -2
=553+ 95— 10x-2

i{ x+1
g 3

9x4_x+9x[x—+1] =9x5
9 3

5

4x +3(x + 1} =45
4x +3x+3=45
7x +3=45

7x =42

x=6

e+ b -
2ab
2abR =a® + b - ¢
=g’ + b -2abR

e=vVa+ b -2abR  (c>0)

b R=05, a=8, b=5
c=va*+ b -24bR

:\/32+51~2x8x5x0.5

' Try x = 3.5,
10** = 3162.277 66 ...
Tryx =37,
10?7 =5011.872336...
Try x=3.75,
1037 = 5623.413 252 ...
Tryx=3.73
1077 =5370.3179 64 ...
- x=3.73 to two decimal places.

59x10°+15x10°  6.05x10°
44x10°%x25x107  1.1x10°
=55

m Bx—~5a+3a=8x-2a

p=3 q=5

pg=3x5
=3x125
=75

12 B
820 44

FE] 5.834 % 104, 9% 107, 3.1 x 102
22 [0.000 5834, 0.009 0000, 0.031 0000]

¥l y=2:+0
" Wheny=19andb=1
19=2¢7 +1
18 =2
9=x*
x=3 (x>0

355




BE 7x119=2xc-4
7x =2x -15  Linel

5x =15 Line IT
x=3 —Tine III
a Whenx=3,
Tx+19=7x3+19
=40
2x-4=2x3-4
=32

x =3 is not the correct solution.

b There is a mistake in line I.
Subtracting 19 from both sides leaves
7x=2x-23.

There is a mistake in line IL.
Subtracting 2« from both sides of
line I leaves 5x=-15.

"The correct solution is:

7x+19=2x-4
7x =2x-23
Sx =-23

x =-46




