Irrational numbers

1 State which of the following are rational or irrational:

a 725 b /361 c /33 d 64
e /AT f 4125 g +'1000 h /1720

2 FEvaluate the following, rounding your answers to two decimal places where necessary:

a /25 b /64 c /33 d 26
e /121 f /216 g /83 h /52
& 3 Is+/15aninteger?
4 Determine whether each of the following numbers is a surd:
a /2 b /1 c 4/50 d 27
e 0 f 8 g 80 h /144
Simplifying surds
@ 7 Are the following expressions written in their simplest surd form?:
a 17 b /14 c /50 d 5450
e 74125 f 11421 g /63 h /112
2 8 Simplify the following:
a /180 b /125 c 3454 d 7+/32
e 6+/100. f 256 g liygs h 220
5 .

2 9 Simplify the following:

a b 16 cx@ d 36
8

/216
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Equivalent surd expressions

& 1 State whether the following equations are true or false:

a /11 ++/5=+/16 b 4+4/d=14
c 5-v5=1+5 d +1++4/4=425
e 16+-4/0=7 f V324142 =52
g +25 0 =+16 h 4100 - +/64 =2
& 3 Simplify the following:
a 1042+ 1442 b /6 <+ 1446
c 10 - 20410 d 1242 32
e 43 - 124/3 f 18v5 155
g 67T 8T h 6v2+ 1342
2 4 Simplify the following:
a 55105 75 b 1046  3+/6 ~ 2046
¢ T+6+ 186 — 046 d 1046 — 446 — 246
e 85 035 1445 f 18410 — 9410 — 74/10
& 5 Simplify the following:
a 84212411 422 L 44/11 b 1042 + 53 £ 42 743
¢ BT LTvV5 - 3/7T+ 8,5 d 184/7 — 043 = 2047 + 1143

e 2007+ 7TV11 + 7 + 2511 T/ 11 + 2845 — 2511 — 1145

g 20411 + 2645 + 2245 15411

-+

2 6 Simplify the following:

a 43+ 418 b /180 ++/3 c /45 + +/80 d +/245 /5
e A8 /12 f 3427+ 24/12 g 3v102 24108 h &2 _ 2



Multiplication

1

Are the following statements true or false?

a

C

a

Simplify the fallowing:

a
e

a

e V3 (VI1++/13)

6 Simplify the following:

a
e

m 40496 = 10+/6

7 Simplify the following:

a

VE = (V)
VI =212

Simplify the following:

VTE

VB x T
alx/ﬁxﬁ
8415 x 84/5

Simplify the fallowing:

VIL (vT7 + 4)

V15 +4/5
VOL =7
4435 = 24/3
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Complete the following statements by following the example:

VIxd=40x+4/4=3x2=6

b 10 x /17

b & x 1045
24/5 % 154/11

5417 = 843

f
J

b +/7(3++3)
WT (V2 - V11)

f

-+ T

V55 = /5
4077 + 8
V27T + /3
504/24 = 1016
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¢ (6v8)

VT 2 4/3 % 4/11
T@)\x@
17+/35 x 44/

V2 (vII - 6)
g 3v/5 (55 + V11)

[a]

A o

VB + V17
10455 = /11
34/20 + /3
V25 + /81
[61
Vr
V36
V81
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Binomial products

1 Expand the following brackets:

a (5 +/13) (5 ++/13) b (v11 - 11) (/11 + 11)
c (8V3 - 6) (8v5+6) d (VI+VB) (VT-VB)
e (TWII - V7) (TWIL+V7) f(5v/3+3v5) (5v3 - 3V5)

2 Expand the following brackets:

a (V3 13) b (V7+E)
¢ (3v3+8) d (12 VD)
e (3vZ+4vI3) f (5vZ v32)

3 Expand the following brackets:

2 (VIT+10) (V3 9) b (VI VIE) (Vi V)
¢ (11VE V) (133 ) d (12 V7) (3 + VB)
e (V3 8/8) (VAL V5) (VA TV (V- 6VE)

Equivalent expressions

4 Consider the following equation:

(3v35 - 2v7) =z w5

a Expand and simplify the left hand side of the equation.

b State the values of x and y.

5 Consider the following equation:

(vm +n)* =16+ 67

a Expand and simplify the left hand side of the equation.

b State the values of m and n.



Conjugates

1 Find the conjugate of each of the following:

a 5+4/5 b 6 v c VB++3 d n-— 5
e vV5+uy f 2043 g 3+648 h 7 240
i 3WT+43 i 0237 k 445+ 8/t I 2w — 9=

Rationalise monomial denominators

3 Evaluate the following:

a (V3+410) x (v3 - V10) b (v3++10) x (v3 ++/10)
¢ (- (v3+5)x V3 d (VE+vI2) « (V3 VID)
e (-2v5  12) x +/12 fo(2v5 - +/12) < (545 +12)

4 Rationalise the denominator of the given expressions. Express your answer in simplest surd
form:

a L b E c i d 413
VT 6 V13 NG

e /21 f 45 g 4430 h 1147
VT /30 Ve 13473

[ 6+/22 j 144/10 k 832 | 15+/18
511 615 2017 108

Rationalise the denominator of the given expressions. Express your answer in simplest surd
form:

a 45+0 b 45+ c 4412 d /7 3
VT V5 V10 V3

e 10v/2+7 f 15 243 g 3/5+12 h 6414 11
V11 V2 V20 V5

i v/30+46 i AT 413 k 62+ 10410 | 2003 + TV11
V3 V15 V12 G

Rationalise the denominator of each fraction and then find the sum. Express your answer in
simplest surd form:

a 1 3 b 2 1 c 1 1 d 1 1
N N R N
e 2 .4 £ 6 32 g 2 3 h V2 V7
ViV Vi Ve VI Vm RV



Index laws

1  Write the following expressions in simplest index form:

a 272" b 2% x11° c 112+11° d 21°+3°
e (512)° f o157+15°+15° g (23%)" x 297 h (179)°
173
i 19" x 10° 12 k (19%)7 x 13° I (159)° < 157
10° 12t " — 3 ST

3 Evaluate the following expressions:

a 6% x6° b 7 %3 c 4% +4°
e 35°=5° fo2tgt g 11™=11* =117
i 6" x6 j T 0l k 1210« 12!

512 1211

Negative bases

4 Write the following expressions in simplest index form:

a (—11)" x (—11)° b (-7)° x 38

c (-5)° x 32 d (-3)%=(-3)°
e ( 12}2[3 + 12" oo 30}5[3_( 30)*
g (-48)"+(-6)° h (-33)" = (-3)"
i (-35)° +5° jo(-42)" =7

6 Evaluate the following expressions:

a (9" =(49" b (-20x(-2)° c (-3)° x (37
e (-3)°=(3)° f 15" = (-3)° g 28 x(-3)°
i (-7) x5 i (-9t x(-3)* k (100)" = 50°

Fractional bases

7 Write the following in simplest index form:

a 1° b 3°? c 4°
(E) (g} (E)
e 10° f 9" g 5°
(ﬁ} (E} (E}
io11” i 207 k 17t}
(33) 5) ()




& 2 Evaluate the following expressions:

a 6 b 3% x 30 c T d (6 x19)
e (-3) §F 40 g 2" h 7(14 x 18)"
(5} '

Negative indices

4 Consider the following expressions:

i ldentify the base. il Identify the power.

L]

a 107 b 2 c 13710 d (-5)

5 Complete the following tables:

a
pE 2-1 23 2? 21 ED 2 1

10° 10* 100 1w0* 10t 10° 10!
100000 10000

6 Express the following expressions with a positive index:

a 61 b 73 ™ c (97 d 9!
e 176 f 557! g (-12)° h 457
i 8 i (20" k 7°F6 I (-5)"

7 Express the following expressions with a negative index:

a 1 b L c 1 d l_
3 37 5 1
e 1 f 1 g 1 h 1.
15° 10° (—24)" 25°
i 1 j 1 k 1 I 1




Scientific notation

& 1 Express the following numbers as basic numerals:

a 2x107 b 4.13 x 10* c 9x10°? d 8.97 x 10°
e 5.03 x 10° f 3.014 x 10° g 8 x10° h 1.3008 = 107

& 2 Express the following numbers in scientific notation:

a 45 b 128 c 2000 d 584000
e 84626000 f 23456 g 6.14 h 9700000000

& 3 Express the following numbers in scientific notation:

a 06 b 0.002 ¢ 0.00074 d _ 1
10000

e 0.000347 f 3 g 0.000059 32 h 92
100000 1000

@ 4 Express the following numbers as decimals:

a 8.20 10" b 7x10° c 5.28 x 102 d 4.7=10°5
e 213x10°7 f 3.62x10* g 6.4x10°7° h 0.72 102

Scientific notation and calculators

1  Write the output on your calculator when you enter the following:

a 1.6 x10° b 1.8x10* c 2.7x10° d 3.32 x10°
e 7.45x10°7 f 6.2« 10° g 4.35 = 10° h 816 =107

2 Write the following in scientific notation:

a 254 b 0.0019 c 7870 d 0.000314
e 0.0000093 f 12345 g 5600000000

=

0.000017

3 Find the value of the following in scientific notation:

a 8297 = 7.1 = 10% b 81000% < 4100000
¢ 3.808 x 10" + (5.6 x 10%) d (8.3 x 101) x (7.9 x 105)



Positive fractional indices

1  Write the following in surd form:

a 121 b 151 c 73 d 351
e 213 f 31% g 107 h 241
2 For each of the following expressions:
i Write in surd form. il Evaluate the expression.
a 361 b 64% c 81% d 251
e 401 f 1007 g 121% h 2561
7 Evaluate:
a 1000: b 647 c 2561 d 32°
e 64% f o1z g 27! h 161
i 641 j 1251 k 1281 | 2163
8 Wirite each of the following with a fractional index;
a 5 b /23 c 6 d /10
e /15 f 418 g +/31 h 457
9 Write each of the following with a fractional index:
@ (VIO b (VA)° < (V' (VE)’
e /5% fo4/134 g +/21° V1112
10 Write the following in surd form:
a 193 b 73 c 11° 24*

Negative fractional indices

13 For each of the following expressions:

i Write in surd form. i

a 49 i b 121 % c 811
e 643 f 128 ¢ g 125

sap—

Evaluate the expression.



Solve for x in each of the following.

d I =725
b i =1

4
[H | Or = 27

Solve for x in each of the following.

a =27 h =
d 9°=3l g 55=125
g =81 h 6°=216
i 2*=32 kK 10° = 10000
Solve for x in each of the following.
a = L b o= L
49 al
d 4= L B 3= L
256 243
g 3~*= l h 2= L
9 64
Solve for x in each of the following.
a =27 b &8 =16
d 1688=584 e B81*=19
i 4% = 25R k 16~ =64
6 Solve for x in each of the following.
a 2+l gx b 3=+l =27~
d 5+3 =25k g 62+ =216
g 27+ =o& h 253 = 253
j 2?11'+3 — gll’—l k 9.1.'—] — 2?1:.'—1'1

X — g
5= —
125
£ =8
t 6'=36
f 4 =64
i 5 =625
I 7=343

=k

25 = 125
216" = 6
7% = 49
25~ = 125

—_— e oy

7+ = g9%
g.r+l1 -_ E'l‘H'S

3Ell'+3l — IEE:-'_I'
4973 = 34321

10



Complete this table and graph all three relations on the same set of axes before discussing the points below.

x S |-2 |- ] 1 2 3
H:ZI % 1 4
Yo = 27
=2

#  Discuss the shape of each graph.

*  Where does each graph cut the y-axis?

# Do the graphs have x-intercepts? Why not?
*#  What is the one feature they all have in common?

o Consider the exponential rule y = 3%
d Complete this table.

X

_9

-1

0

¥

1
3

1

1 Sketch the graph of the following on the same set of axes, labelling the y-intercept and the point where

6 @ Find the coordinates on the graph of v = 3, where:

xr= 1

a

y=2%

i x=0

i x=-1

Vv

A
8-
&
44
E_

4

190 12

_ﬁ._
& -

Y

b Plot the points in the table to form the

graph of v = 3%

1I

y=6"

4-3-2-]

i y=1

1234

iv _1'='§'

11



Imagine you have an antique car valued at $100 000 and you hope that it will increase in value at 10% p.a.

The 10% increase is to be added to the value of the car each year.

-

Complete this table.

Year

1

2

Value ($)

100000

100000 = 11

100000 = 1.1 =

0 An antique ring is purchased for $1000 and is expected to grow in value by 5% per year.
Round vour answers to the nearest cent.
d Find the increase in value in the first year.

Find the value of the ring at the end of the first year.

Find the increase in value in the second year.

Find the increase in value in the third year.

Find the value of the ring at the end of the fifth year.

- T — T I —

9‘ The mass of a limestone 5 kg rock exposed to the weather is decreasing at a rate of 2% per annum.

d Find the mass of the rock at the end of the first year.

b State the missing numbers for the mass of the rock (M kg) after 7 vears.

M=51-__1Y)
=5x

€ Use your rule to calculate the mass of the rock after 3 years, correct to two decimal places.
9 Decide if the following represent exponential growrh or exponential decay.

a A=1000x 13! b A=350 %09

3\ d 7\
c P=Py[1+-— T=Ty[1-—
“( +um) “( um)

1  Form exponential rules for the following situations.
a Lara has a necklace that is valued at $6000 and it is expected to increase in value by 12% per
annum.
b A village's initial population of 2000 is decreasing by 8% per vear.

3 The value of a house purchased for $500000 is expected to grow by 10% per year. Let $A be the value
of the house after ¢ years.
d Write the missing number in the rule connecting A and 1.
A=500000x !
b Use your rule to find the expected value of the house after the following number of years. Round
your answer to the nearest cent.
i 3 years i

10) years iii 20 vyears

12



o Consider $500 invested at 10% p.a., compounded annually.
d How much interest is earned in the first year?
b What is the balance of the account once the first year’s interest is added?
C How much interest is earned in the second year?
d What is the balance of the account at the end of the second year?
B Use your calculator to work out 500(1.1 32,
9 By considering an investment of $4000 at 5% p.a., compounded annually, calculate the missing

values in the table below.

Year Amount ($) Interest ($) New amount (§)
1 4000 200 4200
2 4200
3
4
5

- o e w mommmm a m moammmn a n m ow e - e e w o mw

o State the missing numbers.
a4 $700 invested at 8% p.a., compounded annually for 2 years.

A=] JaosH

b $1000 invested at 15% p.a., compounded annually for 6 years.

A=1000( ])°

C $850 invested at 6% p.a., compounded annually for 4 years.

A= BSU(D}D

Determine the amount after 4 years if $5000 is compounded annually at 6%. Round to the
nearest cent.

Determine the amount after 5 years if:

a %4000 is compounded annually at 5% b %8000 is compounded annually at 8.35%
t %6500 is compounded annually at 16% d %6500 is compounded annually at 8%.
Determine the amount if $100000 is compounded annually at 6% for:

a |1 year b 2 years c 3 years

d 5 years g 10 years f 15 years.

Calculate the number of periods (n) and the rates of interest (1) offered per period for the following.
(Round the interest rate to three decimal places where necessary.)

4 6% p.a. over 3 vears, paid bi-annually b 12% p.a. over 5 years, paid monthly

¢ 4.5% p.a. over 2 years, paid fortnightly d 10.5% p.a. over 3.5 years, paid quarterly

13



o Which is better on an investment of $100 for 2 years:
A simple interest calculated at 20% p.a. or

B compound interest calculated at 20% p.a. and paid annually?
9 State the values of P, r and n for an investment of $750 at 7.5% p.a., compounded annually for

5 years.
e State the values of 1, P, r and 1 for an investment of $300 at 3% p.a. simple interest over 300 months.

o Use the simple interest formula I = ;t:—;;m find the simple interest on an investment of $2000 at

4% p.a. over 3 years.

1 Find the total amount of the following investments, using technology.

a
b

2 a

$7000 at 4% p.a., compounded annually for 5 years
$7000 at 4% p.a., simple interest for 5 years

Find the total amount of the following investments, using technology.
i $6000 at 6% p.a., compounded annually for 3 years

i $6000 at 3% p.a., compounded annually for 5 years

iii $6000 at 3.4% p.a., compounded annually for 4 years

iv $6000 at 10% p.a., compounded annually for 2 years

v $6000 at 5.7% p.a., compounded annually for 5 years

Which of the above yields the most interest?

Find the total amount of the following investments, using technology where possible.
i $6000 at 6% p.a. simple interest for 3 years

ii  $6000 at 3% p.a. simple interest for 6 years

iii $6000 at 3.4% p.a. simple interest for 7 years

iv $6000 at 10% p.a. simple interest for 2 years

v $6000 at 5.7% p.a. simple interest for 5 years

Which of the above yields the most interest?

4 a Determine the total simple and compound interest accumulated in the following cases.

54000 at 6% p.a. payable annually for:

I 1 year Il 2 vyears ll 5 years IV 10 years.
$4000 at 6% p.a. payable bi-annually for:

I 1vyear Il 2 years ll 5 years IV 10 years.
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