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Preface

The NCCA have pointed quarticular Key Skilis their Draft Syllabug  Hilé particular
emphasis is placed in mathematics on the development and use of information processing,
logical thinking anghroblem-solving skills, the new approach being adopted in the teaching
and learning of mathematics will also give prominence to students being able to develop
their skills in communicating and working with others. By adopting a variety of approaches
and stategies for solving problems in mathematics, students will develop thek self
confidence and personal effectivenes$o help our students to adapt to and take

advantage of this new spirit of the syllabus, we have produced Interactive I.T. Student
Activity Sheets which incorporate an innovative and diversified learning environment for

mathematics.

As we all knowthe advancement in technology has changed the way we can learn
mathematics. Therefore we have developed a number of interactive modulesron ou
studentQ @D to match this new development. With the help of these interactive modules
students can not only enhance their understanding in mathematics, but they can also enjoy

learning it.

In order to help our students use the I.T. tools more effectiielteractive |.T. Student

Activity Sheetd eavingCertificateStrand3 are prodiced in this booklet. A student

activity sheet is designed for the majority of tleractive modulson the CD. All student

activity sheets provide simple and clear guidelimetuding:

1. Reference to the related topics Project MathsStudent¥ &eavingCertificate
Strand 3 section
2. Purpose of the I.T. tools

3. Instructions for using the I.T. tools.

These Student Activity Sheets, which includany interesting questions, will lead students

to explore, construct, and consolidate their knowledge of mathematics on their own with
SFaSe 2SS 0StASPS GKFdG gA0K GKS KSEtLI 2F (GKSAS
understanding of mathematics will grow
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Instructions for use

Thisbooklet contains student activities to accompany the majority of the interactive files on
the LeavingCertificate Strandl section of the student disk:he specifisection of the
coursethat the activity relates to is specified in the name of the activity. At the top of each
studentactivity the students are told what interactive file on the student disk is to
accompany the student activity.

Technical Problems

The student disk hma linksituated on the left hand side of its front pagalled
GTroubleshooting G KA & &S O A 2 ifanddt BeSclowingy piobléniiz&é A 2 y a4 X
encountered:

1 Problems opening Office 2007 documents
1 You do not have Java on your machine
1 You do nohave a PDF reader on your machine
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Student Activity: To investigate arithmetic sequences and series

aS Ay O2yySOGA2Yy GAGK GKS angd8efdizO2N 08 KBA { & HzRG Y N
1. ¢KS FANRG GSNXY alFé¢ 2F Fy INRGKYSGAO aSljdsSy
GRe¢ 2F (GKS &SljdsSyO0S Aa HO®
a. Write down the first 6 terms. Show your calculations.

b. Represent all these terms on a graph.

8_

-] n{nis an elemnt of N the Natural Numbers)

c. Use any 2 points on the graph to find thl®pe of the line joining these two points.

d. Repeat steg. for 3 more sets of points.
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e. What do you notice about theetationship between the slope and the common
difference?

f. Change the first term in the interactive file and keep the commdiedince as 2.
What do you notice about this graph?

g.¢KS FANRG GSNXY dalé 2F Iy FNAGKYSGAO &aSidz
RATFSNBYOS daR¢ 2F GKS aSljdzSyO0S A& HP 5NI
How doesghis graphdiffer from the graphn sectionb?

8,

-1 n (nis an elemnt of N the Natural Numbers)

h. What quantity do you need to change in the sequence to change the slope of its
graph?

2. ¢KS FTANBOG GSNY alFé¢ 2F 'y FNAGKYSGAO aSljdzSSy
GRE Aad HO
a. Write down the first 6 terms. Show your calculations.
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b. Represent all these terms on a graph.

g

T T T T T T T T T T T T T T T
2 -1 o 1 2 2 4 5 8 7 g El 10 11 12 12

-1 n (nis an elemnt of N the Natural Numbers)

c. What do you thinkhe slope of the line joining these points will be? Check your
answer using any 2 of the points on the graph. Explain the reason for this.

3. ¢KS FANROG GSNY abée 2F Ly FNAGKYSGAO aSljdsSy
G REL1LA A
a. Write down the first 6 terms. Show your calculations.

b. Represent all these terms on a graph.

n (n is an elemnt of N the Natural Numbers)
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c. What do you think the slope of the line joining these points will be? Check your
answer usin@gny 2 of the points on the graph. Explain the reason for this.

4. The first term of an arithmetic sequence is 12 and the common difference is 5.
a. Calculate the first 6 terms of this sequence. Show calculations.

b. Calculate the sum of the first 6 terms of this sequencevsbalculations.

c. Calculatehe sum of the first 1@erms ofthis sequence. Show calculations.

d. Complete the following table:
Ty T, T3 T4 Ts Ts

e. Calculate T+ Ts.

f. Calculate 7+ Ts.

g. Calculate 3+ T,

h. Use the pattern gu have seen in the last 3 sections of this problem to find the sum
of the first 6 terms

i.  Compare your results with that found in the interactive file.
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Given that the sum of the first n ternag an arithmetric sequencs, = g[Za ¥n Hd a

the " term of an arithmetric sequendg=a 4n Bd.

Show thatS, :ggirst term+ri" term 4

6. After knee surgery, your trainer tells you to return to your jogging program slawvay.
suggests jogging for 10inutes the day after your treatment. Each déereafter, he
suggests that you increase that timey 2 minutes.

a. Is this an arithmetic sequenc&Xplain your answer.

b. What is the first term?

C. What is the common differeze?

d. What are youijogghg times for the first 6 days after your visit to the traifier

e. For how many minutes wilou jog on the 9th dafter your treatment? Show
calculations.

f. What s the total time youwwill jog in the first 9 dayafter your treatment?Show
calculations.

g. Check youresults for the previous 8ections of this questioasing the interactive
file.
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h.  If youstarted joggng on the first day of the month, how long will you jogging
per dayafter 1 month 80 daysP Showyour calculations.

I. How much time will you spend jogging in the first month (30 days)?

7. A water tank contains 200 litres of water when fdlhe tank developsdrip and water
leaks out at a constant rate &flitres per day
a. Does the amount of water left in the tank at the end of each day farm
arithmetic sequence? Why?

b. What is the first term?

c. What is the common difference?

d. How much water does the tank contain for each of the first 6 days?

e. What is the total amount of water lost by the tank in the first 6 days?

f. How many lites of water does the tank contain at the end of thd"tiay?

g. On which day will the tank be half empty?

h. On which day will the tank be completely empty?
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Arithmetic Sequence Quiz

1. What is an arithmetic sequence?

A. It is when you add the same value to the previous term each time to get the
next term.
B. It is when you multiply the previous term by the same value each time.

2. What is the common difference?
A. It is the value you multiply the previous term by.

B. It is the value you add to the previous term.

3. Assuming the pattern continues, is 6,10,14,18 an arithmetic sequence?

A. No
B. Yes
4. What is the value of the 51st term of the following arithmetic sequence 2,7,12,177?
A. 252
B. 257
5. Assuming the pattern continues is the sequence 2,4,8,16 an arithmetic sequence?
A. Yes
B. No
6. Assuming the pattern continues is the sequence 8,4,0,-4 an arithmetic sequence?
A. Yes
B. No
7. Assuming the pattern continues is the sequence -4,-7,-10,-13 an arithmetic
sequence?
A. Yes
B. No

8. A 14 year old girl has 100 teddy bears and does not want to part with them all at
once so she decides to give away 2 teddy bears each birthday after this. What is the
nth term of this sequence?

A. 100+ (n7i 1) -2

B. 100+ (nT 1)(-2)

9. Using the answer you got in the previous question, what is the term number when
she has given away all of her teddy bears?

A. 50
B. 51
C. 64
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10. Using the answer you got in the previous question, how old will the girl be when she
has given away all of her teddy bears?

A. 51
B. 63
C. 64
11. Is the following sequence an arithmetic sequence 2, 4, 7, 11, 167?
A. Yes
B. No

12.1s T,- T, 3,4, TF,always true for arithmetic sequences?
A.  Yes

B. No
13. What effect does a negative common difference have on the terms of an arithmetic
sequence?
A. Consecutive terms get bigger

B. Consecutive terms get smaller

14. If the first term of an arithmetic sequence is 1000, does that always mean that all the
terms in the sequence are greater than 10007

A. Yes
B. No
15. Is there a limit to the number of terms in the follow arithmetic sequence
101816141210111!?
A. No
B. Yes

16. If the temperature in Ballybofey during the month of June increased by 0.5 degrees
each day and it reached its peak at 25 degrees on the last day of the month, what
was the temperature on the 1st of June in Ballybofey that year?

A. 10.5
B. 12.5
17.0n the 17th July Martin has 0400, 000 savings
year on the anniversary ofthisdat e, after how many withdrawal s
left? He ignores any interest he receives.
A. 16
B. 17

18. If an arithmetic sequence has a positive first term, how can subsequent terms
become negative?
A. When the common difference is positive but very small.

B.  When the common difference is negative.
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19. Is an arithmetic sequence another name for an arithmetic progression (AP)?
A. Yes

B. No

20. Could -99, -66,-33 be an arithmetic sequence and what will the 10th term be?
A. Yes and the 10th term will be 199

B. No
C. Yes and the 10th term will be 198

21. An arithmetic sequence is an increasing sequence if an only if
A. The common difference is very large and positive.

B.  The common difference is positive.
C.  The common difference is an integer.
D.  The common difference is negative.
22. The 11th term of a arithmetic sequence is equal to 54 and the 7th term is equal to 34.
Find a and d.
A. a=4 and d=5
B. a=-1and d=5

23. The first term of an arithmetic sequence is 1.1 and the 21st term of the same
sequence is 41.1, find the 16th term.

A. 30
B. 311
C. 32
24. Does the sequence {a-3d, a-2d, a-d, a,,,,, } form an arithmetic sequence?
A. No
B. Yes

25. The sixth term of an arithmetic sequence is 27 and the tenth term is 47. What is the
value of the first term a and the common difference d?
A. a=2 and d=2

B. a=2 and d=5
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Arithmetic Series Quiz

1. Is an arithmetic series the sum of numbers/terms in the arithmetic sequence?
A. No

B. Yes

2. 1s1,2,3,4 an arithmetic sequence or series?
A. Sequence

B. Series

3. Which of the following is an arithmetic series?
A. 1,3,6,10,,

B. 1,3,5,7,

C. 1+3+6+10

D. 1+3+5+7
4. s the following §+Z +§ éan arithmetic series?
9 8 7 6
A. Yes
B. No
5. Is the following §+Z #6 45ran arithmetic series?
9 8 7 6
A. Yes
B. No
6. Find the sum of the first 10 terms of an arithmetic series if a =2 and d=3.
A. 31
B. 29
C. 155
7. What is the sum of the following series 3+7+11,,,,,,+397?
A. 10
B. 210
C. 253

8. Could the sum of an arithmetic series ever be 0?
A. Yes B. No

9. How many terms of the series 2+6+10+... have to be taken so that the sum is 2427
A. 10 B. 242 C. 4 D. 11
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10. Starting at 3 and taking every 4th natural number after that, find the sum of all such
numbers that are less than 100.

A. 1275
B. 99
C. 1274

11. A common difference of an arithmetic series can be found by subtracting any term
from the previous term.
A. True

B. False

12. Given the first term of an arithmetic sequence is log3 and the common difference is
log3. What is the sum of the first ten terms.

A. log3
B. 55
C. 55(log3)

13. Kayla got her new mobile phone on the first of April. She sent 1 text that day, 3 texts
the next day and 5 texts the next day after that. If this pattern continues how many
texts will she send in the month of April that year?

A. 61
B. 59
C. 630
D. 900

14. Is it true that an alternative method of writing the formula for the sum of the first n
n(n+1)

Natural numbersis S, = ?
A. True
B. False

15.Starting with o, Mar g o s a becbefordishexcaneféorta d ay , h
new afford a new (second hand ) car costing
A. 66 B. 67 C. 68

16. GivenS, = rf Whatis T,

A. 2n-1
B. 2n+1
C. 3
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Student Activity: To investigate geometric sequences and series

-

a=1 110+

a= The First Term 1004
r=3

904

r=The Common Ratio a0

Viove the sliders to change the sequence.
70

Ay 02yyS80GAiz2y 6AGK

th o n-1_ n-1
n term—Tn—a(r) = 1(3)

Current first 9 terms of the sequence =
{1,3,9, 27, 81, 243, 729, 2187, 6661, 19683, 59049}
[W cick to see the sum of the first n terms

n=4

0KS anySeBe@FO2 YO8 KBA { 8 HZREP ¢

Move slider n to change the value of n

The sum of the first n terms of the series =S,

Value of Term=T_ ;.

S4=1[(1-34]I(1-3) = 40

R 5 M 3 2 A R 3 3 4 5 ] 7 5 5 o 1 12 13 14 15 18 17
The current graph is f(x)= 3"x 104 Term = n. Note n is an element of the Natural Numbers N

[ Click ta see section of graph

1. Consider the sequence 1, 2, 4, 8, 16.......
What is the first term of this sequence? How is each term related to the one before it?
What type of sequencesithis?

2. ¢CKS FTANRG GSNXYI aléx 2F | AS2YSGNARO aSljdsSy

the sequence i&.
a. Write down the first 6 terms. Show your calculations.

b. Represent all these terms on the graph below.

100

-1 o] 1 2 2 4 g -]

n (nis an element of N the Natural Numbers)
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c. Complete the following table using the geometric sequence in the graph and from
your data and the table above determine if the pattern formed is linear, quadratic,
exponential or none of these.

n n™ term Change Change of the | Ratio of (n+1term to
change the previous term

G IWIN|F

The pattern formed is

3. The first term of a geometric sequence is equahtmdthe common ratio of the
sequence is.
a. Write down the first 6 terms in terms afandr.

b. From the pattern of the terms iaabove, determine a formula for,Tthe nth term
of a geometric sequence.

What is the ratio between,and T.; of any geoméic sequencewhere T, is its nth
term and T.ais its(n+1)h term?

When, if ever, ig,less thanT,.; in ageometric sequence?

What is the difference between a geometric sequence gadmetric series?

S = al-r

n

Using the formula ¢ T , find the sum of the first 10 terms of a geometric
seriesgiven a =2 and r=3. Check this using your calculator.
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8. Giventhat a geometrt series is a+ar+arar+.......+ar, provethat S, the sum of the

o

. . . al- r" .
first n terms of a geometric serigis equal toS, = aﬁﬁ If necessary chek the file
¢ .

Wt NP 2 FuntbfGedniétBc Serie

9. If you toss a coin once you get 2 possible outcomes, toss it twice you get 4 possible
outcomes and toss it three times you get 8 possible outcomes. If this pattern continues,
how many outcomes would one gtr 20 tosse® Show youcalculations.

10. 'y | yaGAljdzS O2abGAy3 enZnnn FLIINBOAIFGSa SI OK

beginning of that year. Find its value after 1lag@ Show your calculations

11. The birth rate in an area is increagiby 6% per annum. 20,000 childrerwere born in
this area in 2009
a) How many children will be born in 2018 in this area?

b) How many children in total will be born in this area between the years 2009 to 2018
inclusive?
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Geometric Sequences Quiz

1. Given this pattern continues, is the sequence 2, 4, 8,16,,,, a geometric sequence?

A. Yes
B. No
2. Given 2, 8, 32..... is a geometric sequence could 231 be a term in this sequence?
A. Yes
B. No

3. Given the first term of a geometric sequence is 23 and the common ratio is 2, what is
the 3rd term?

A. 46
B. 92
C. 69

4. What are the next 3 terms of the geometric sequence 729, 243 and 81, assuming the
pattern continues?
A. 162,0, -162

B. 78,75, 72
cC. 931
D. 27,93
5. Calculate the common ratio r of this sequence if the first term is 5 and the 8th term is
640.
A. 40
B. 2
C. 64

6. The seventh term of a geometric sequence is 1458 and the fourth term is 54. What
are the possible values for a and r?
A. a=landr=3
B. a=2andr=3
C. a=-2andr=-3

7. Given the 6th term of a geometric sequence is 486, which of the following is false?
A. a=-2r=-3
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8. For all geometric sequences is the n+1 th term divided by the nth term always a

constant?
A. Yes B. No
9. lIsthe Fibonacci sequence {1, 1, 2, 3, 5, 8, 13, 21,,,,, } a geometric sequence?
A. Yes B. No
10. What is the first term of the geometric sequence 2, 4, 8,16 that is greater than 200
equal to?
A. 202
B. 256
C. 201
D. 512

11. If one continually folds a square piece of paper of area 64 cm squared in half, does
the list of the visible areas form a geometric sequence?
A No

B. Yes

12. Given a is the first term of a geometric sequence and 2 is the common ratio, what is
the 5th term in terms of a?

A. 32a
B. 16a
C. S5a
D. 4a

13. The 5th term of a geometric sequence is 243 and the 6th term of the same sequence
is 729, what is the value of a the second term of this sequence?

A. 3
B. 2
C. 9

14. Given "r" the common ratio is a positive integer, does each consecutive term in the
geometric sequence get smaller or larger?
A. Smaller

B. Larger.

15. Given "r" the common ratio is a positive fraction less than 1 and a the first term is an
positive integer does each consecutive term in the geometric sequence get smaller
or larger?

A. Smaller

B. Larger
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16. Given "r" the common ratio is negative then each term in the geometric sequence is

negative.
A. True
B. False

17. Given "a" the first term is negative and "r" the common ratio is positive then all the
terms in the geometric sequence will be negative.

A. True
B. False
18.Gi ven an investment of G100 in a bank earns |

does the sequence generated by the value of the investment after n years form a
geometric sequence.
A. True

B. False
19. Given the number of bacteria in a Petri dish is 10 and they double themselves every
minute, does the number of bacteria in the Petri dish after n minutes form a
geometric sequence?
A. No
B. Yes

20. Given the number of bacteria in a Petri dish is 10 and they double themselves every
minute, how many bacteria will be in dish after 6 minutes?

A. 32000
B. 60

C. 320

D. 640
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Geometric Series Quiz

1. The sum of the terms in a sequence is known as a Series.
A. True

B. False

2. What is the formula for the sum of the first n terms of a geometric sequence?

A. ar?

B. ar

e a@-r)
1-r

3. Which letter in the formula for the sum of the first n terms of a geometric series
denotes the first term of the geometric series?

A. a
B. n
C. r
4. What is the value of r the common ratio of this series 1+5+25+125,,?
A. 1
B. 4
C. 5
D. 156
5. Is the following a geometric series 1, 2, 4, 8,16,,,?
A. No
B. Yes
6. The sum of the terms in a sequence is known as a Series.
A. True
B. False

7. Find the sum of the first 4 terms of the geometric series 1 +.5 +.25+

A. 1.875
B. 125
C. 1.75
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8. Find the sum of the first 101 terms of the following geometric series1 +2 +4 + 8 +
1611!!'

A 290
B. -(@1 -2

9. Is the sum of the first n terms of a geometric series always positive?
A. Yes B. No

10. The sum of the first 5 terms of a geometric series is 2343 and the sum of the first 6
terms of a geometric series is 11718.What is the 6th term?
A. 7029 B. 11715 C. 11718 D. 9375

11.An investor invests U100 persgetingd0%f or each of
compound interest payable on the last day of each year. Assuming no money is
withdrawn in this period, how much will be in the account at the end of the five years?
A. u500
B. u671.56

C. 0105.10

D. u650
12. Find the sum of the second 5 terms of the geometric series 3+6+12...
A. 1488
B. 3069
C. 186
D. 2976

13. The sum of the first 3 terms of a geometric series is 13 and the fourth term is 27. Find
the sum of the first four terms of this geometric series.

A. 39
B. 27
C. 40

14. Find the sum of the first 7 terms of the geometric series 2+ 22 +4,.

A 6+2/2
B. 30+14/2
C. 16

15. Is the 1+2+4+7,, a geometric series?
A. No B. Yes
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Student Activity To investigate T

Use in connection with the interactive filaR (2 L2 6SNJ 2F y QX 2y GKS {{idz
n=21 Imaginary Axis .
i = O+i
Move the slider n
0+i
0 +0i . . . Real Axis

1. Using the interactive file calculate each of the following:

Answer
al i?
bl i
cli?
dli®
eli®
fli’
g i®
h i20
i i
i j 22
k] i
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| iZOO
m IZOl
nli*xi?
oli% i?
pi°

ql i*xi®

2. Multiplying byi causes a rotation of how many degrees?

3. Multiplying byi ? causes a rotation of how many degrees?

4. Multiplying byi ® causes a rotation of how many degrees?

5. Multiplying byi * causes a rotation of how many degrees?

6. Based on your previous answers outline a general rule for calcuiafing

7. For all values of n, what is the distance/ofrom the origin?
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Student Activity. To investigate the Argand diagram and modulus of

complex numbers

Use in connection with the interactive fildArgandRA I ANF Y YR Y2 Rdzf dza 2 F
on the Students CD

a=2 Imaginary Axis
b=31 5
—o0— —o0—
Move sliders to change the complex number 5
Current value of z =2 + 3.1i 4
3 z=2+31i
2 2 2
Modulus of z=|z| = \/a +b =3.69
1 3.69
0, Real Axis
4 -13 12 -11 10 9 -8 -7 -6 -5 -4 -3 -2 -1 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
-1
-2
-3

1. Place the following numbers on the Argand diagram and calculate the modulus in

each case.
7T
6]
5]
4
3]
2]
1]
0
M 10 -9 -8 7 -6 -5 -4 -3 -2 '-110 1 2 3 4 5 6 7 8 9 10
-2
-3
4|
-5 |
-6
Modulus =|z|
a) Z1 = 3 +2
b) z1=2 +3

C) zT bbb bn

d) zT bh bn

e) lei

f) zl' HHD

g) lelﬁi
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Write in your own words, what is meant by the modulus of a complex number.

What is the mathematical notation for the modulusatomplex number z?

List four complex nmbers with a modulus equal to 4.

plotted on the Argand diagram

(3 -3

Is|z|+|z|equal td 7 +2| ? Always? Sometimes? Never? Explain using examples

1110 -9 -8 7 6 5 -4 -3 -2 -1

'
‘-lh

5]

-6
What do you notice aboya-+t| and a-?

' ] '
L2 N R T LRI N

Describe how you could show all the complex humbers that avedulus of 3.

What do all numbers on the Real Axis of the Argand diagram have in common?

What do all numbers on the Imaginary Axis of the Argand diagram have in common?
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Student Activity. To investigatehe addition of complex numbers

Use in connection with the interactive filesd RRA G A2y 2 F O Y Riidi8Bbyy dzYo SNA QX
translation of a complex numbe® > 2y (KS { GdzRSy(iQa /5o

7 : )
Move the sliders to change the complex numbers Imaginary Axis

a=2 b=3 6
5

;= a+ bi=2 + 3i
4

c=4 d=1 zy=2+3i _-=P
=T
3 - ’
= il = i ,
= c +di = 4 + i 5 ,
‘
/
1 zy=4+i
0 Real Axis
-3 12 11 -10 9 -8 -7 -6 -5 -4 -3 -2 -1 |0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

-1
2
3
4
5

1. Add the following complex numbers and check your answers usingtéctive
FAES 4! RRAGAR2Y 2F / 2YLX SE ydzYoSNEE ©

Calculate z+ 2

a) z1=3+2and z= 1+4

b) z,=2+3 and z= 1+3

c) z=2+4andzl' MbL O

d) z=2+4andz2l' bivb

e) zI' bobandsA Mb H

f) zI' b handzA MboO

) zTb ml abdbz! bLH b

h) z1=1and z= 24

Draft 01 © Project Maths Development Team 2012 Leaving Certificate Strand 3 Bagjd2® of 108



nsca
Development Team

i) 7, =1and 2=

j) z7=l and zI' L

k) z=landd b wm

1) z=land# b

m) zI' biemds' HHL

n) zI'  biandiz=bH L

0) 7= 14_i,zzr b iard H
z3=2+3

p) z7=1+25jand z2I' b H
V36

2. Whatshape is formed when you add two complex numbers?

3. What complex number would you need to add to 2+#8 get 0+Q ?

4. If two complex numbers;and z are added together to give 4+6list fourvalues
zand z could have.

5. Is the addition of complex numbers associative? Explain your answer.
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a. Plot the following complex numbers in the Argand Diagram.
. 2+4
ii. 2b2i
ii. b3 +i
iv. b2b3i

-3

4|

b. Add 2+1 to each of the complex numbers in section a. of this question (It is
not necessary to show the parallelograms).
i

c. Draw a directed line (ane with an arrow indicating direction) between each
complex nhumber and its corresponding number with R-atlded to it. What
do you notice?

I

d. What would have happened if instead of adding the complex number &1
each of the complex numbers above you had subtra&eti ?
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Student Activity. To investigate subtraction of complex numbers

Use in connection with the interactive fildgdzo G NI OG A2y 2F O2YLX SE ydzyo SN&

Move the sliders to change the complex numbers 7 |Imaginary Axis
a=4 b=1 6
— —_——
5
;= a+ bi=4 + 1
1
c=2 d=3 4
3| zp=2+3i
;= c+di = 2 + 3i 2
Notez; = -z, 1 , z =4+
0 ’ Real Axis
-16 -15 -14 -13 -12 11 -10 -9 -8 -7 -6 -5 -4 -3 -2 -1 12 4 4 5 6 7 B 9 10 1 12 13 14 15
1 7/
2 4
- =2 .9
Z,=2.-2  =9.9i - 2,=2:12
4 “1"%2  =2-2i -3
23=-2-3i -4
-5

1. Calculatezibz, in each of the following cases and check your answer using the
AYGSNI OGAGBS FTAES W{doo iGN} OQlGAz2y 2F [/ 2YLX SE

LH- 0

a) | z21=3+2 and 2= 1+4

b) | zz=2 +4and 2= 1 3i

C) |z2=2+4 and 2=- 1- 2i

d) | zz=-3 +4 and 2= 1- 2i

e) |zz=-1-3i and 2=- 2- 1i

f) | zz=i and z= 2+

g) |zz=iand z=i

h) | zz=i and 2= i

) |zz=1landz= 1

) |lzz=1landz= i

K) |zz=-1-iandz=-2-i
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) |zz=-1-iandz=-2-i

m)|z=1+4 and z=-2- 2i

N) |z=1+zsiand z=-2.0i

no

If the complex number z= at+bwhat is¢z?

3. How does the complex numbeg differ from the complex number z?

4. What complex number gives Oir@&hen subtracted from 2+3?
5.
a. Plot the following complex numbers in the Argand Diagram.
i 2+2i
ii. 2-2i
i, 3+2i
iv. -2+3i
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b. Subtract 2+38 from each of the complex numbers in sectiarof this

question.

c. Draw a directed line (a line with an arrow indicating direction) between each
complex number and its corresponding number with Rs8btracted from it.
What do you note?

6. Is 7z ¢ zalways the same asgz? Explain your answer.
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Student Activity. To investigate theconjugate of a complex number

Use in connection with the interactive filep 2 y 2dz2a+ 6S 2 F

Move the sliders to change the complex numbers Imaginary Axis

a=5 b=3

—_—
7= a+bi = 5 + 3

conjugate ofz= 7, - 5.3

z;=5+3i

I O02YLX SE.ydzyo SNI

Real Axis

7
6
5
4
3
2
1
0
-14 -13 <12 411 -10 -9 -8 -7 6 -5 -4 -3 -2 -1_‘
2
3
4
5
6

12 3 4 5 6 7 8 9 10 11 12

z,=5-3i

13 14 15 16 17

N.B.Note the complex conjugatef a complex number is written asz

1. Find the complex conjugate tife following numbers and check your answers using

the interactive file.

Calculate .

a. 21=3+2

b. |z1=2+3
C. 7= 163
d. 7 =b1-2i
e. z1=b3 +4
f. 7 =bi

g zn=4

h. |z =blbi

I z1=1+5i and 2=

b2b./361
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2. On the Argand diagram, which transformation gives the conjugate of a complex
number?

3. If 2b4i is the complex conjugate of,Zvhat isz;?

4. Does every complex number have a unique complex conjugate? Explain.

5. Is the modulus of a complex number equathe modulus of its complex conjugate?
Explain your answer.

6. What type of number do you always get when you add a cempumber to its
conjugate?

7. What can you say about two complex numbers if the sum of these two complex
numbers is real?

8.2 KIF{G GeLIS 2F ydzYoSNI R2 @&2dz Ftglé&a 3ISG 6KS
conjugate from that number?

9. Multiply 2+3 by its complex conjugate. What do you notice?

10.
a. Multiply a + b by its complex conjugaté/Vhat do you notice?

b. Is this always the case when you multiply a complex number by its complex
conjugate?
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Student Activity. To investigate multiplication by i

7 A

Use in connection with the interactive filesMultiplication by AZQ 2y G KS { G dzRSy (i Q:

a=3
44 .
Current value of z = 3+2i b2
Z,=-2+3
37 Move sliders to form a + bi
=3+ |7 Click to see result 1
2 .
61 Z,=3+2 [v] Click to see result 2
|7 Click to see result 3
" 361 [V Click to see result 4
ags
] 3 2 1 ax >y i 2 3 4 5 6 7 8 g 10 11
3.6 1
3.61
24
Z,=-3-2
34
ZS =2-3i

1. Given z = 3+2i. Calculateifz, i’z andi*zand plotthem on the Argand diagram

-5 |

a. Investigate what happened geometrically when you multiplied z by i to get iz.
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b. Investigate what happened geometrically when you multiplied iztbyget
2
i“z.

c. Investigate what happened geometrically when you multiplfecby i to get
i3
i°z.

d. Investigate what happened geometslly when you multiplieifz byi to get
i“z. How does this relate to z?

2. With the help of the interactive file, explain what happens geometrically when you
multiply any complex number by i.

3. With the help of the interactive file, explain what happens geometrically when you
multiply any complex number b¥. i

4. With the help of the interactive file, explain what happens geometrically when you
multiply any complex number by, i

5. With the help of the interactive file, explain what happens getnoally when you
multiply any complex number bf). i

6. Multiply 2+3i byci and represent on the Argand diagram. Explain what happened
geometrically when you multiplied k.

Draft 01 © Project Maths Development Team 2012 Leaving Certificate Strand 3 Bagjdés of 108



numbers

Use in connection with the interactive filesiMultiplication of complex number<

Wdzf GALI AOFGAZ2Y 2F O2YLX SE ydzyo SN&

Move the sliders to change the complex numbers 13 Jimaginary Axis
a=3 b=1
e ——

zg= a+ bi=3 + 1i

Z, =4 +8i
c=2 d=2
—— e g
Zy= ¢+ di = 2 + 2
2,222, =4+8i
2= 2412
2z =341
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StudentActivity: To investigate the multiplication of complex

YR
HQXZ 2V

Real Axis

-23 -1 -19 17 -15 -13 11 -9 -8 -7-6-5-4-3-2-

[ Click to see how to multiply

[ SN Y R N N N N I NI . -

1. Calculate Zmultiplied byZ in each of the followingases and check your answer

dzaAy3 GKS AMaliipSchidortolichrahex rEmberl du

0123456789101 1315 1718 20 22 24

idKS

VARY L)

a.lz1=3+2andz2=1+14

b.lz7=2 + 4 and 2= 1L 3i

c.| zz=b3 + 4 and 2= 1bL2i

d.| z2=b1L3i and z= L2L 1
[

e.lz1=i and 2= 2 +i
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f.lzz=iand 2=

g.|zz=iand 2=- i

h.lzz=land =- 1

. lzz=1land z=- i

j. |zz=1+y25i and 2= - 2
Joi

K.|Z=-1-iandz=- 2- i

. |Z=-2-iand a=-1-i

2. Givenz=a+ b and z= c +id investigate if =2z for all complex numbers.

Draft 01 © Project Maths Development Team 2012 Leaving Certificate Strand 3 Bagjdéd of 108



nsca
Development Team

Use the interactive fileMultiplication of complex numbers 20 answer the following
guestions

3. When you multiply @omplex number by a real number what is the relationship
between the angle that the original complex number made with the Real Axis and
the angle the answer makes with the Real Axis

4. When you multiply a complex number by a real number what is the relationship
between the modulus of the original complex number and the modulus of the
product?

5. When you multiply two complex numbers, what is the relationship between the
angles that each of these complex numbers makes with the Real Axikeaadgle
that their product makes with the Real Axis?

6. When you multiply two complex numbers, what is the relatiapdetween the
modulus of each of these complex numbers and the modulus of their product?

7. When you multiply a complenumber by its complex conjugate, what angle does the
solution make with the positive Real Axis?

8. By how many degreas the number a + bi rated when it is multiplied by?i

9. When you multiply any complex number a + bi bpw does the modulus of the
initial number relate to the modulus of the product?

Draft 01 © Project Maths Development Team 2012 Leaving Certificate Strand 3 Bagjdét of 108



nsca
Development Team

Student Activity. To investigate diision of complex numbers

Use in connection with the interactive filelB A @A &A 2y 2F O0O2YLX SE ydzyo SN
O2YLX SEydzYo SNEHQZ2Y (KS {(GdzRSyiGQa /5

10

Move the slider to change the complex numbers Imaginary Axis
9
as=s b=3
— o ————— 8
zg= a+ bi=5 + 3i 7
c=2 d=3 8
5
22=c+di=2+3i 4
3 22=2+3i Z1=5+3i
z3.= 2,112, 2
1
0, Real Axis
M5 <14 13 12 11 10 9 8 7 6 5 4 3 -2 1 [0-42;2 3 4 5 6 7 8 9 10 11 12 13 1
-1
-2

1. Calculatez; divided by zin each of the followingases and check your answer using
the interactive file.

4
Z

a.|z1=2 and = 1+4

b.| z1=2+4 and 2= 1L3i

C.| z; =b3+4i andz= 1L2i

d.| zz=i and 2= 2+

Draft 01 © Project Maths Development Team 2012 Leaving Certificate Strand 3 Bagjdé? of 108



nsca
Development Team

e.lzi=iand z2=i

f. | z¢z =b1bi and 2=bL2bi

9.1 z=1 -k/2_5iand; :2-\/_9

2. Given two complex numbers explain how you calcufate
z,

: z - .
3. If z = a+b, calculate= where zis the complex conjugate of Z.
z

4. IfZ=-1-i and 4=-2- i investigate whether

NN
I

N[N
)

5. When dividing complex numbers, what do you multiply the numerator and
denominator by? Explain why you do this.
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6. If(3+4)(x+y)=5+2, findx andy.

7. 1f(2-3i)(x +y)=5+4, find x and y.

8. Calculat%ﬂ‘ :
[

9. Calculat%l‘.
-

10. Using the interactive filewvestigate whether, Wwen one complex number is divided
by another, the difference between the angles they make with the Real Axis is equal
to the angle the quotient makes with the Real Axis. Do you think that this is true in
general?
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Student Activity:To investigate trapeziums

148 Ay O02yySOGA2Yy 6AGK @S OLK/S SNI GRS OFaA £ /ST We N

Move point A to change the trapezium
b=4.97 c

IV Click to see what is a trapezium A

a=p97
A trapezium is a quadrilateral with a set of parallel lines.

V Clickto see area of currenttrapezium

The area of the current trapezium is = 20.64

Correctto 2 decimal places

1. What is meant by a trapezium? (See interactive file if necessary.)

2. Which sides of the trapezium below are parallel?

a=4a

a. What is the perpendicular height of the triangh8[?
b. What is the area of the triangl&B[C» Show your calculations.

c. What is the perpendicular height of the triand&?
d. What is the area of the triangBBC? Show your calculations.

e. Hence, what is the area of trapezithBCD Show your calculations.
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a3
a

a. Find the area of the trapeziuBCDn terms ofa, b and h. Show your
calculations.

b. Is the formula you got ia above true for all trapeziums?

12

Find the area of the trapeziuMBCDrepresented in the above diagram. Show your
calculations.

f=n
1
o
(2%
L

Find the area of the trapeziuMBCDepresented in the above diagram. Show your
calculations.
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3 5

a. Find the area of the trapezium represented in the above diagram. Show your
calculations.

b. Find the perimeter of the above trapezium. Show your calculations.

8. A trapezium of the following shaps io be cut from a piece of material. What is the
area of material that will be required and how much material will be wasted?

5 8 C

9. Find the perpendicular height of the following trapezium given the area is 20.8 cms

bh=10 C

a=4
10.1f you found a rubbish skip, with rial, whose sides are in the shapes of trapeziums,
what lengths would you need to measure to get the surface area of the skip?
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Student Activity: To investigate the Trapezoidal Rule

1asS AY O02yySOUA2Yy gA0K (#SSerhiE NDXISQG RYS G KBE &3 dzR'8¢

1.

A | 900 a 90" E

b B
Note a is the length of ABandb is the length of AE
a. Given that |AB| = |DC| and that AE is aline segment name the two
geometric shapes which together make up the figure AECD.

b. What is the area of ABCD in terms ciral h?

c. Whatis the area of BCE in terms of a, b and h?

d 2 KFd aLISOAlLt yIFYS A& 3IAGSYy G2 (GKS
see page 8 of théormulae and table®ooklet.

e. What is the area of AECD? Show your calculations.
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f. Look at yourformulae and tables booklgbage 8 and check the formula
there. Does your answer in pafagree with it?

g. Find the area of this trapezium.

D C

A | 907 a0° E

6.12 B

Note:|AE| =6.12

h. Is the figure AECD a trapezium@Rplain your answer.

r

b

Note: b is the length of AE and BC is perpendicular to AE.

i. Whatis the area of the above shape in term&pb and h.

Draft 01 © Project Maths Development Team 2012 Leaving Certificate Strand 3 Bagjdé® of 108



Development Team

2. Using the fact that the vertical lines in the semi circle are equally spaced, find the
approximate area of thisemi circle using triangles and trapeziums.

35

35

3. Using the fact that the vertical lines in the semi circle are equally spaced, find the
approximate area of this semi circle using triangles and trapeziums.

35

39

34

35

26

4. Use the Trapezoidal Rule in ydormulae and tablesto find the area of this semi

circle below.

35

3.9

39

35

2.6
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5. Without using the formula for the area of a semi circle, how would you get a more
accurak answer than the answer you got in the previous question?

6. Use 3.14 aa to find the area of the semi circle beloviNow compare your answer
to the answers you got for Q.4 and Q.5.

8

7. Using the fact that the vertical lines in the semi circle araadlg spaced, find the
approximate area of this semi circle using triangles and trapeziums.

RN

5.8 6 58

52 5.2
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8. Use the formula for the Trapez@tRule found in youlormulae and table®ooklet
to find the area of the semi circle below.

5.8 G
5.8

52 5.2

9. By measuring with your ruler, find the approximate area of the semidielew by
estimating it with trapeziums and triangles. Use the table below and use a and b
as the lengths of the pallal sides in the trapeziums.l{& triangles at each end can
betreated as trapeziums with one parallel side of zero lerjgth
Shadeinthé NBI @&2dz I NBE aGYthiaaAy3adé gKSy &2dz R2
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Shape a b h A= h(a;b)

Total Area of all the trapeziums and triangles

2
a. Usethe formula: Area of a semicircleA = % =

b. What is the error in using thappraximation with the trapeziumsand triangles:

c. What is the % error in using this approximation?

d. How could tke approximation be improve
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Higher Level
10. Deriving theformula for the Trapezoidal Rule ( for 6 intervals)

-l B

Instead of giving measurements for the parallel sides of the trapezium, label thgm as
y» etc.

Sh b h
=T e

Total area =

Simplify this formula:

Can you generalise this formula for dividing a shape into any number of trapeziums
of equalh where the last side is of lengih?
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11. Use measurement and the Trapezoidal Rule to find the approximate area of the following
shape in crh

12. Use measurement and the Trapezoidal Rule to find the approximate area of the following
shape in crh
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Student Activity To investigate the areaf a circular pond and surrounding

path

148 Ay O02yySOiA2y sAGK kS GKSESRIORSHSI Gat 65 W/ A

Inner radius = 3.7 path =27

Move sliders to change size of lake and size of path
I_ Click to get area of inner circle

Blue = the lake
Grey = the path

I_ Click to see the area of the outer circle

|_ Click to see the area of the path

All measurements are in metres

1. Findthe area of a circle of radius 3c. Explain how you got your answer.

2. A circular pond of radius 5 m is surroundedabyath of width 1 m.
a. What is the area of the pond?

b. What is the area of the pond plus the path?

c. What is the area of the path?
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cost?

e. If the width of the path was increased to 2 m, what effect would this have on
the area of the pond plus path and consequentiytbe path? Explain your
answer.

3. A circular garden of are2@4 m? consists of a pond surrounded by a path of width
1 m. Find the area of the pond and the area of the path.

4. A circular garden consists of a pond of area 86 surrounded by a path of width
1m. Find the area of the pond and the area of the path.

5. A circular garden of area 78.5°monsists of a pond surrounded by a path of width
1 m. Find the area of the pond and the area of the path.
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6. A circular picture of area 452.16 éis surrounded by a frame of width 2 cm. Find
the area of wall that this framedigture will cover.

7. When cooking a pizza ofaineter 50 cm the chef overcooked it and exactly 2 cm
around the circumferencwas inedible what area of pizza was wasted? What
percentage of the pizza was wasted?

8. A family want to extend their circular swimming pool through extending the radius
by 100 cm. The current radius of the swimming poolns. &ind the new area of
their pool. By what percent did their swimming pool increase in size?

9. A family decides to reduce their circular flower bed whose radius is 4 m by
cementing a border of width 2 m around the bed. What percentage of the bed will
be lost?
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10.When rolling out dough for a pizza that was originally going to have a radius of 20
cm, the chef decides to extend the radius of the circular base by 5 cm.
a. What will the percentage increase in size of the pizza be?

b. Calculate the area of the base of a rectangular box that will be required to
hold the new pizza?

c. Given that the height of the box will be 8 cm, draw a labelled net of the
required box.

d. Find the volume of the box.

e. Find the total surface area of the box.
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Student Activity:To investigate a frame on a picture

z

Use in connection with the interactive fildRectangular PictureMl YS Q> 2y GKS { i dzRSy i

1) Gary has a framesiquare picture, where each outer edge of the frame measures 12 cm as
above.

a. What area of wall surface does this framed picture cover?

b. If the frame on this picture is 1 cm wide all around,
i. What is the width and length of the actual picture inside the frame?
1.
2.
3.

ii. What is the area of the picture?

c. What is the area of the black frame around this picture?

d. What wall surface would be covered if we increased the frame to 2 cm
around the picture as used in pdrtof this question?

e. What wall surface would be covered by the framed picture if we increased
each side length of the actual picture inside the frame to 15 cm and kept the
frame width as 1 cm?
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Complete the following table:

Length of the | Width of the frame | Length of side of the | Area of the
side of a square picture inside | picture inside
square frame the frame the frame

10
10
10
10 4
a) Why is it not possible to frame a square picture inside a square frame of side length

10 and have a frame of width 5 cm?

WIN|F-

b) If xis the length of the side of the square frame anid the width of the frame
surrounding a picture inside the frame, what is the area of the picture?

What area of wall would a picture of length 30 cm and width 20 cm cover if it is enclosed
by a frame of uniform width 5 cm?

A gardener has a square garden of area 124ndl decides to put a path of uniform
width of 1m around theedge of the garden and leave the rest as a lawn. Find the area of
the lawn.

A hotel decides to put a swimming panlone of its rooms. The length of the room is
28m and the width is 25m. The pool will need a path of 2m surrounding it at all times.

a) Find the area of the biggest possible pool.
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b) CAYR GKS INBIF 2F (KS LI GK | yRtoinderd O2aid 21

c) What will the perimeter of the pode?

6) A room has width 4m, length 5m and height 3m. The owner decides that he is going to
add insulation material of depth 10 cm to each wall.
a) What will the new area of the floor of the roobe?

b) How much floor space will the owner lose?

c) What will the new area of each wall of the rodma?

d) What will the new volume of the roore?

e) How much space (volume) will the owner have lost?

7) A farmer has a vegetable plot of length 5m and width 6m in a field and decides to
increase the plot in size by adding a lengttim to each side. What will the new area of
his plot be and by what percentage wiile area ofhis garden have increased?
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Student Activity: To investigate a rectangular race track with

circular ends

148 Ay O02yySO0iA2y RicdW GRS Adyi SNE DI DERFWRE S /W5 @

®
o-
®

Note: In the diagram above the straight sectierof each tracks 26m, the diameter of the inner
track is 10m andhe distance between each track and the next track is 1m.

1. Giventhat the dianeter of the inside semicircle is 10m, find
a. The diameter of the second semicircle.

b. The diameter of the third semicircle.

c. The circumference of the third semicircle. Show your calculations.

2. If runnerA starts at point A on the diagram and follows the inner line on the track in
the diagram, what distance will this runner need to run in order to complete one
circuit of the track? Show your calculations.

3. What impact would a different starting point have on the distance runner A had to
run, proviced he followed the same track and arrived back where he st&rted
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If runner B follows the middle track in the diagram:
a. What will the radius of the semicircular SOG4 A2y 2F NHzyy SN . Qa

distance between the tracks is 1m?

b. What distance will runner B have to run in order to complete one circuit of

the track, if this runner starts at poifg in the diagram? Show your
calculations.

How farwould runner Q& & GF NI Ay 3 LRAYyG ySSR (2 068
to make it a fair race, such that runners A and B would have the same
distance to travel? Explain your answer.

If runner C follows the outer track in the diagram:

L2 KEG Aaff GKS NIRAdzA 2F GKS aSYAOANDd
distance between the tracks 1m? Show your calculations.

b. What distance will runner C need to run in order to complete one circuit of

the track, if this runner starts at point C in the diagram? Show your
calculations.

| 26 FIF N g2dzf R NHzyy SNI / Qa fordvard ilNdidery 3 LJ2 A Y
to make it a fair race, such that runners A and C would have the same
distance to travelExplain your answer.
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6. Assuming there is a runner D , who runs on a track 1m out from runner C:
a2 KId gAfft (GKS NIRAdzA 2F GKS &SYAOANDd

the distance between the tracks1sn? Show your calculations.

b. What distance will runner D need to run in order to complete one circuit of
the track? Show your calculations.

c. 126 FIN 62dzf R NHzyySNI 5Q& &AGFNIAYy3I LIR2AY
to make it a fair race, such theunners A and D would have the same
distance to travelExplain your answer.

7. What effect would increasing the diameter of the inner circular track by 1m have on
the distance runners A, B and C would have to run in order to do a complete circuit
of their tracks?

8. What effect would increasing the straight sectiofithe inner track by 1m have on
the distance runners A, B and C would have to run in order to do a complete circuit
of their tracks?

9. Would doubling the diameter of the inner circular track and doubling the straight
section of the track double the length of the track for runner A, who runs on the
inner track? Explain your answer.
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10. A gardener has a flower bed in the shape of a rectangle with a semi circle at each
end. The dimensions of the rectangle are 3m by 4m and the diametheof
semicircle is 4m.

a. Draw a scaled diagram of the flower bed using the scale 1m=2cm.

b. What is the area of the flower bed?

c. The gardener decides to add a 1m path around the outside of the garden.
What will the inside length of this path be?

d. What will the area of the garden plus path be?

e. What will thearea of the path be?

f.  What will be the minimum dimensions of the garden be in order to
accommodate the flowerbed and path? Represent this in a diagram.

g. The gardener decides to raise tflewer bed by a uniform height of 50cm.
What volume of soil will be required to do this?
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Student Activity: To investigate the rate of change of height with

48 Ay 02yySO0iA2y G6AGK GKS AydGSNI OGAQGS FTAESE
Gilaph of the height of the water in a cylindrical shaped container as a function of the volume of water in the container.
: 2 radius = 1
The volume of the cylinder is 17(radius) h
Move tl ider to change the radius of the cylinder
height (cm) l
o
0
3
volume (cm)
1.

a. Using a calculator complete the following table for a container of radius r = 2 cm

and height h:

Volume (cm volume
O ND
10
20
30
40
50
b. Draw a graph of the data represented in the table.
5_
H
4.
3_
2_
1.
0
0 5 0 5 10 15 20 25 o 3 4 ‘45 50 55 il 85 70 75 80 85 40
| v
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c. Did your data form a linear, quadratic or exponential gragiplain your answer.

d. Is the height of this cylinder proportional to its volume? Explain your answer.

e. What does the slopenean in the context of this problem?

f. Is the rate of change of the height with respect to voluimereasing, decreasing, or
constant for this probler Explain your answer.

a. Using a calculator, complete the following table for a container of radius r = 3
cm and height h:

Volume (cm volume
o°ND
10
20
30
40
50
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b. Draw a graph of the data represented in the table.
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c. Did your data form a linear, quadratic or exponential grapiplain your answer.

d. Is the height of this container proportional to its volume? Explain your answer.

e. What does the slopeiean in the context of this problem?

f. Is the rate of change of the height with respect to voluimereasing, decreasing, or

constant for this problerd Explain your answer.

3. Using the two graphs you have drawn and the interactive file, do you agree with the

a0 G8YSyd GKI G
the height (cm) with respect to the volume (cia)é

G¢KS 3ANBLF S NI hé ks of Niarigd alza

OELX F AY

2 F
82dzNJ NBIl az2y
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4. Following helogic obtained in the above questions can you explain,\iftiie radius of
a container is getting smaller as in the flask opposite, the godpolume (cm vs.
height (cm)willbe shaped as follows:

height (¢m)

3
volume(cm)

5. Following the logic obtained in the above questions can you explain why if the radius of
a container is giting larger as in the container opposite, the graph of volucre’{ vs.
height (cm) wilbe shaped as follows:

height (¢m)

3
volume(cm)

T T T
o 05 1 15

6. Draw a rough sketch of the graph of the volume vs. the height of the following
container. Note water cannanter the handles.
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7. Draw a rough sketch of the shape of the container represented by the following
graph as water is being poured into it.

height (cm)

3
volume(cm)

8. Draw a rough sketch of the shape of the container represented by the following
graph as water is being poudento it.

height (cm)

3
volume(cm)
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Student Activity To investigate the square root of two and the square root of
three

Use in connection with the il SNI O A @S FAQR FR W{ lj db2NS (NRR {if GedzZRSy (i Qa /5

|7 Step 1. Draw a line segment of length 1 from A (0,0) to B
|7 Step 2. Draw a line perpendicular to AB at B

15 |7 Step 3. Draw a circle of radius length 1 and centre B

\ c |7 Step 4. Find where the circle and line meet

|7 Step 5. Draw the line segments AC and BC

0 SS argoot 2 1 |7 Step 6. By drawing a circle of centre A and radius AC show the square root 2 on the x axis.
1 B e [ step 7. Conclusion
3 4 5 6 T 8
Square Root Note \2= The length of AC = Length of AE
Fig. 1
3 |7 Step 1. Click to draw a line AC of length equal to square root 2
s [ Step 2. Click to draw a line perpendicular to AC

|7 Step 3. Click to draw a circle of radius 1 from the point C

|7 Step 4. Click to find the intersection of the circle and the line
[ Step 5. Click to draw the line segments AD and CD
|7 Step 6. Click to show the square root 3 AH on the x axis

|7 Step 7. Conclusion

3 35 4 45 5 55 6 6.5 T 75

ote AD = AH = The square root of 3

Fig.2

1. What is meant by the squameot of a number?

2. Given thaty/ais the positive square root of a, answer the following:
a. 9=
b. J16=
c. 2500=

3. What isy1? Represent this length on a line using centimetres as the units.

4. What isJ4 ? Represent this length on a line usgentimetres as the units.

5. EstimateJ2.
6. LY GKS AYGSNYOUGAGS FALS a{islfodmtedy thdl2 2 (0 (62¢
points ABC and can Pythagdidseorem be applied to this triangle?
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7. What are the lengthof side|AB|and|BC| ?

8. Using Pythagordzheorem, what is the length of sidaC| ?

9. What line segment {&\C|equal to on the number line?

10.With the help of the interactive fileconstruct the square root of two below and
show itsposition on the number line.

11.1In the interactive fil&dSquare root threg, what type of triangle is formed by the
points ACD and can Pythagatieeorem be applied to this triangle?

12.1n the interactive fil&éSquare root threé £ ¢ KthellendthddB|AC|and |CD|?

13.Using Pythagorasheorem, what is the length of sidaD|?

14.What line segment {&D| equal to on the number line?

15.With the help of the interactive fileconstruct the square root of 3 below and show
its position on the number line.

Draft 01 © Project Maths Development Team 2012 Leaving Certificate Strand 3 Bagjdés of 108



nsca
Development Team

16.Using|DE| as one unit, find the length of thline segmentER in the following

diagram and the measure of the ang|@FE| and |EFD.

F
p

D IEE

17.Find the length and width ain A4 sheet of paper.

18.Find the length and width of an A3 sheet of paper.

19.What do you notice about the ratio between the length of the A3 sheet of paper and
the A4 sheet of paper?

20.What do you notice about the ratio between the width of the A3 sheet of paper and
the A4 sheet of paper?

21.Draw conclusions between the ratio of an A3 sheet of paper in comparison to an A4
sheet of paper correct to 3 decimal places afl
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22.Check if this ratio holds true for other paper sizesP240] 2378 x 1682 mm
©http://www.papersizes.org/apapersizes.htm e
AD 1189 x 841 mm
Al 841 x 594 mm
A2 594 x 420 mm
A3 420 x 297 mm
Ad 297 x 210 mm
AS 210 % 148 mm
A 148 x 105 mm
AT 105 % 74 mm
AB 74 x 52 mm
A9 52 x 37 mm
Al10 37 x 20 mm

Challenge
23. Given rectanglAEF®elowrepresents an A3 sheet of paper :
a. What is the ratio of length (longest side) to width for rectangle AEFD in terms of x

and y?

RectangleAEFGs folded in two to give 2 rectangles as shoABDGind BEFCWhat
is the ratio of length (longest side) to width for rectangiBeCD

b. Write an expression for the relationship of x to y which will preserve the same ratio
of length to width for rectangl&dBDGs the atio of length to width forAEFC

- X a

A
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Relations without Formulae Quiz

1. Given that these graphs represent someone cycling, in which graph is the cyclist
moving at the fastest speed?

4-
Distance from home (Km)

24

-2‘5 -2'0 - 1' 5 - 1'0 |5 0 é 1‘0 1'5 2'0 2'5 3‘t
24 Time (Minutes)
A.
44
Distance from home (Km)
24
0
-25 20 15 -10 -5 0 5 10 15 20 25 30
o Time (Minutes)
B.
A. A
B B.

2. s this student coming nearer to his home or moving away from his home?

44
Distance from home (Km)

T T T T T T T T T T

25 20 15 10 5 0 5 0 15 20 28 30

2] Time (Minutes)

A. He is coming nearer his home

B. He is moving away from his home
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3. Assuming this graph represents a journey made by Kevin, which story is true?

30

204

Distance from Home (Km)

3 2 -1 o 1 2 3 a

Time (Hours)

A. Kevin started his journey 30 km from home and arrived home after 3 hours.

B. Kevin started his journey 30 km from home and did not move for the 3
hours shown in the graph.

C.  Kevin started his journey and travelled 3 km in 30 minutes.
4. Assuming this graph represents a journey made by Freda, which story is represented

in the graph?

204

Distance from Home (Km)

104

3

)
o
(8]

Time (Hours)

A. In the first hour Freda travels at 10 km per hour and in the next hour she
travels 20km.

B. In the first hour Freda travels at 10 km per hour and in the next 2 hours she
travels 10 km per hour.

C. In the first hour Freda travels at 10 km per hour and in the next 2 hours she
travels another 10km.

D. In the first hour Freda travels at 10 km per hour and in the next hour she

travels 10 km.
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5. Fergus is a runner. He runs from his house at a steady speed until he gets to a
marker, which is a distance of 5 kilometres from home, taking 20 minutes to do it. He
immediately turns for home and runs at a slower, steady speed, arriving back a

further 25 minutes | ater. Which of these gr aj
e.

4.
Distance from home (Km)

24 Time (Minutes)
6 o
4 -
Distance from home (KM)
24
0
T T T T T T T T T T T
25 20 15 10 5 0 5 10 15 20 25 30
B 24 Time (Minutes)
104
2
&4
a2
Distance from home (Km)
2
T D; T T T T
25 20 -1 -0 -5 0o 5 10 15 20 25 30 35
C 2 Time (Minutes)
104
3
&4
4
Distance from home (Km)
2
]
-25 -20 -15 -10 -5 o 5 10 15 20 25 30 35 40 45 5b
2 Time (Minutes)

Draft 01 © Project Maths Development Team 2012 Leaving Certificate Strand 3 Bagjdés of 108



- Maths;

Development Team

6. In this graph, which has the faster average speed, horse A or horse B?
Horse A
Horse B

44

Distance (Km)

24

T T T T
-1 ] 1 2 3

Time (Minutes)

2

A. Horse-A
B. Horse B
7. Given that the following diagrams represents volume vs. height of a cylindrical

shaped container, which of the following diagrams will represent the cylinder with the
larger radius?

Height
3
2|
1_
8]
"2 T o T T2 "3 Ta
-1 Volume
A. %5 B.
4_
Height
3]
2.
1.
0
2 1 0 1 ! 2 3 4 5 <]
1] Volume
A. A
B B.
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8. This graph represents the volume of liquid in a container vs. the height of the liquid.
The diagrams below are 2-dimensional representations of possible containers. Which
of the containers could the araph represent?

204

Height (cm) 10+

TR S 58 % .2 8§ & &
Volume (ml)

C.

9. This graph represents the volume of liquid in a container vs. the height of the liquid.
The diagrams below are 2-dimensional representations of possible containers. Which
of the containers could the graph represent?

a

a

Height (ci)
)
o

o= o os 1 15
Volume (mL)

Draft 01 © Project Maths Development Team 2012 Leaving Certificate Strand 3 Begjdg®d of 108



- Maths;

Development Team

C.

10. Match this time vs. distance graph with the correct statement.

distance

l time >

A. Moving at steady, moderate pace

B. Moving at a very fast pace, then moving gradually to a slower pace
C. Moving at a fast, steady pace

D. Moving fast, then slowing slightly, then going faster again
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Student Activity To investigate how to calculate x = lgg

148 Ay 02yySOiGA2Yy 6AGK GKS ZAWISKSOINAR SFi @3

Base=2 Mumber=8
> ®
log,(8) = log, .8 = 09031 _ 3
|°g1°2 0.301
3
2 = 8
1.
a. Using the format used in the interactive file, write m =;Rigas m logyo X .
log,oy
b. Use a calculator to calculate m =484).
c. Check your answer using the interactive file.
d. What is 3, where m is the answer to pat above?
2.

a. Using the format used in the interactive file, write r =,8@)adog, o X
log;py

b. Use a calculator to calculate r = )86.

c. Check your answer using the interactive file.

d. What is 4, where r is the answer to palt above?
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a. Use your calculator to calculate lgd).

b. Prove that logl1=0, for all m.

1
c. Provethatlog— =logx.
=D
5

1 &
d. Show that Iogim 3:100 for all values o
r

4. Given thatlog, x=aand log 4=b. Find Iggx in terms of a dnc

5. If log, m=b:
a. Write m as a power of n.
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b. Take the log of both sides of your answer in pafflew prove that

B =log, m= log, m
log, n
c. Giventhalog, mleg—am, prove thatlog, m= :
log, n log,, n

d. Given thatlog,, 2= b, show thatlogy 5= %’ :

2

6. Provethatlog § z-lag¥Z = quy;

7. Iflog,y=3,find |og4§q_%y :
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Logs Quiz
. Iflog,8=x ,whatis the value of x?
A 3
B. 2
cC. 8
D. 4

5 Which of the following is equal in value to log )17

A. 1
B. 0
C. 10

3. Which of the following is equal in value to log,,10?

A. 1
B. 0
C. 10
.. Which of the following is equivalent to log b+log,c?
A log.(b+c)
g log,(bc)
c. log..(a)
s Which of the following is equal in value to log,+log,4?
A log 13
B. log;2.25
c. log;36
s. Which of the following is equal in value to log,16 +log, 8”
A. 128
B. 7
C. 6
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- Which of the following is equivalent to log x —log y?

B. loga(x+y)

log,| =
y

C.
D. loga('x— y)

g Iflog, 8=y, whatis the value of y?

3
4

b |

A.

10.

11.

B. 127

12.
A. 4 B. 20 C. 25 D. 10
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