[bookmark: _GoBack]IB Math Studies Year 1 Vacation Homework Assignment (July 2016)
Welcome to IB!!!!  Complete the indicated exercises from chapter 1 of the textbook showing all work.  There is a PDF copy of the textbook posted on google classroom (the code to join the class is n7h1qx).  Background information is provided throughout the reading and examples.  If you are able to do the exercises without the reading and examples, that is fine.  They are here as a reference.  These are prior learning topics, meaning that they should be a review, but if they are not, you need to master them before year 1 of IB Math Studies begins.  Each individual part below should take you between 10 and 40 minutes, so this assignment could take up to about 6 hours, but it also could be done much quicker.  The chapter 1 Number Properties exercises listed below must be submitted to Mrs. Caldas on the first day of school.  There will be a test on this content in the first week.  If you have any questions, please contact Mrs. Caldas via email (a.caldas@pasb.com.br) or google classroom.  Enjoy your vacation!
Exercises to complete from chapter 1:
· 1A #1, 4, 5, 6, 8, 11 (pages 21-22)
· 1B.1 #2bef, 3bd, 6, 8 (pages 23-24)
· 1B.2 #1cgij, 2eghj (page 25)
· 1C.1 #2bcgh, 4bceg, 6, 7 (pages 25-26)
· 1C.2 #1a, 3, 4 (page 27)
· 1C.3 #1dfh (page 28)
· 1D #2, 4, 6, 8 (pages 29-30)
· 1E.1 #1behk, 2adgjm, 3cf, 4bd, 5ce, 6cdhk (pages 31-32)
· 1E.2 #1cfjk (page 33)
· 1F.1 #2, 3c, 4, 5b, 6 (page 34)
· 1F.2 #1, 2, 3 (page 35)
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NUMBER PROPERTIES (Chger ) 21

© When ading o subtrcing ero 0, i nmber remains nchanged.
So, 234023 and 23 0=28.

+ When adding seversl numbers, we do pothave o camy ou the aditioni the g oer
‘Somctimes i s cair 10 change e .

Find 3 the sum of 187,368 and 13 b the ifrnce berween 37 and 52,
2 e b The difrence berween 37 and 52
187413 360
413 +
20 30
w0
PRODUCTS AND QUOTIENTS

 The wond product i usd o dscrbe th realt of a muliplicaton.
The productor3 and 5 s 3x5=15.
W st thr § and 5 e factors of 15.

+ The word quotent s wed 0 descrbe the rult of 3 division.
The quosentof 15 and 3is 1523 =5.
W st that 15 s the dividend and hat 3 the ivisor

. Mukiplying by ome (1) dos ot change he valu of 3 mmber

So, 1TX1=17 ad 1x17=17
« Mukiplying by zer0 ) produces 22
So, 17%0=0 amd 0x17=0.

 Divison by e (0) i mesmingles. We sy the rsult is wndefined.
50, 02420 but 4:0 is undefned

 The onder in which mmbers re mulpled dos no change the rsult b
So, 3xTx2=2x3xT=12.
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EXERCISE 1A
1 P
a thesum of 4,8 wa 11
b the diffrence between 23 and 41
© thesum orihe st 12 poskive whole nunbers
4 by how mueh 407 excends 230

23 What umber ot b cresed by 249t gt 7527
b What number must be decessod by 355 10 get 26017

3 Jos resived €255 in wages whereas Juan receivd €312, How
‘mueh more did Jun receve han Jose?

& Emmas bore floa bas mass 406 ks, Hor o borses weigh
517 kg and 561 k. I Erama's car is alowed  tow 1500 kg,
i she allowed o transpor both borses at he same ine?
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2 NUMEER ROPEKTES Chpie 1)

5o el buy an apanmens, Agnta bomowsd $26200 rom ber parents She b alady paid thm
back amounts o $515, 572, 20 S66.. How much doss Agacts sl owe her parens?

o Fnk 2 theprodetor19am 23
o the quoient of 1008 and 35
© the product o the st 6 posiive whole mumbers.
7 How many £3 bckes of cips must 1 sll 0 arn £2467

8 My orchard contas § rows of 12 apple tes. 1f cach te produces 400 i, bow many spps
can  havst?

9 How many aps of 400 m sk dos a athiete ned o complte in 3 10000 m ros?

10 An apartmnt complex ha 6 buildings, esch 2 sorys high, nd
on e sty Bere e 5 ganments.
2 How many apamens ar ther in toal?
© Exh aprment owner has 1o pay 3400 par year ©

maitn te buldings. Whatis the btal snual budset or

A cago plae can camy 115 tomnes. How many plae loads are
ocdod 10 Sansport 215 tonns of suplic?
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ICHIT EXPONENT NOTATION

A comveient way 1o it  product of dtcal ciors s 1 s exponencial o Indes ntation
For example, 52 can be witin 5 22 %2 x2x 2.
Ther ae five idendeal fctors, exch a 2,50 we can wrke 2x 2 x2x 2x2 2 2.
“The sl i calld e expoment or Index,and the 21 calld he base.
], ——epoentorindex

P ¢ S

Which el s thar are 4 fctors of 7 mukipiod ogelhes or 7x 7x 7.
“The ollowing ble shows the fst v powersof 2

Natval mimber | Factorbsed form_| Esponert form | _Spoken form
2 2 = o
N T2 = o squrel
s 2x2x2 > wo cibed
0 Txzx2xs o to e tumh
™ Joxaxexaxz]| » o o the

Any non-zero number raisod o e power 210 i cqual 10 1
a®=1a%0
 isundstned.
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NUMBER PROPERTIES (Chger ) 23

Wit in exponent o 2x2x 2x2 x3x3x3

2x2x2x2x3x3x3I-2xP {4 Bctoror2, and 3 tom of 3

Wit s 8 el manber, 29 % 3 x5

x5
2x2x2x3x3x5
8x9x5
Zwxs
w0
CALCULATOR USE
e power key o your cakolaor may ook ke [, [ . or [E]
i can be sed 10 cter nmbers i cxponent o oo he caeulor. Conul enaics
e graphicscaeultor nstruons Yo nsed s Siamiss,
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EXERCISE 18.1
1 Copy and comple:the valusofthese common powers
Y e
e an

-

2 Wit in exponent frm:

3 2x3x3 b ax3xTxT © 2x2x6x5xT
4 3x5x5xsxll © 2x2x3x3x3 1 3x3xExTxTXT
3 Convert cachproduct nto naaral umber foms:
» 2x8x7 b 2x® « Pxs
4 2x® « Pxaxs IR
& Use your calulator 0 comvert cach produc o narual munber fom:
2 2 b P xExr © PPt
PRI PR " Exsxn

5 Comsider 2,22, 2, 242, .. Look for a pttrn snd hence fd he st diit of 2
.

b Hence predict an expresion o 21 428 £25
Check your prodiction wing your calulaor
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2 UM PRORKTES_Chpta 1)

7 Answer he Opening Problem o page 20. Use quesion 1 hlp you with part <
8 Teng i desgning  hovse. I cach room he an choos betwosn e, oorbsrds, o carpet fr the
oo,

How many combinaions of looring matealsare posible n the desig ofa 2400m *s0udi™?
How many floring combinations are posibl for 3 -room apartnent?

How many fooring combinstionsae posibl for 4 &-toom €2

Find patem and wri down 8 formul for the uber of combinations of looring mataik
[ —

Evetualy Teng dosgns an S-room bouse. How many flooring combinaions docs b ave
Shoose from2.
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Find using yourcalodawr: =2

Sy st
R 57
4

&2
2401





image12.png
NIMBER POPERTES (o) 25

EXERCISE 18.2
1 Simplty:
e b p < e
© e [ s (o0 e
e = K (7 -y
2 Use your cakulto to vabatethe ollowing,rcoring the ot ispay:
3 b (9 o -
.o t o o o
I —ogsne (R

“The factors of a psiive ntger ae the posiive tegers whichdivide exactly o i.

Forcxample, the Betomof Sare 1,24, 4048 sime 55

8

8-

st

3isnota facorof sime 8532 with emwindr 2. We say the s ot disble by 3.
Al postve itegerscan b it it factor pairs

Forexmples 8= 1x8 or 2x4
B2k

When we write & number a 8 product o Fcors, we sy it s fatorised

10 may be fctorsed 5 3 product of o fctors i two vays: 1% 10 or 2 x5,

12 b facors 1,23, 4, and 12, It can be fctorked a8 prdustof fwo fators i thie ways:
112, 256, wd 3xd.

EVEN AND ODD NUMBERS

A whol number is even i it ha 2 s & ftorand ths s divisble by 2
A whole number is odd f it & ot divisble by 2
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EXERCISE 1€.1

 Listal the St of 15, b Listall the o of 16,
< Copy nd comple; 21 =3 x..
4 Wite anotberpaie of ctors which muliply o ive 21

2 Listalthe actors o cac o the llowing numbers:
) [

B au
e e s

=
@ n s
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NUMBER PROFEKTES (ot

Completethe Ectorsations blow:
2 %=6x b -2 casmnx. 4 w-
sx s-ax P

‘Wiie the Lagest ctor oferthan e, o cach ofhe olowing bers:

a1 ) < '

o [ s 1% o
2 Begiming with 6, write dres coneuive even numbers.

© Begiming with 1, wite e consecuive o&d nubes.

3 Find two conscutiv even oumbers which add to 3.

' Find two non<onsecutive odd oumbers which d 10 .

© Findall e paisof two non-conseutive posiive odd murbers hih add 1o 16.
s i words "even” and "0dd" 1o completethese senenecs comecly:

3 Thesum of two even mmbrs i aways -

“Thesum oftwo odd mbers s shways
“The sum o the even munbers i aways
“The sum of the odd ambers s shways ..
“The sum ofan odd umber and s even mumber s hvays
When an cven number i subtrctd o an odd umber the fsul s
When an odd umber is subtrctod fom an odd rber the resultis
“The productof two odd nmbers s sy ..
The product of an even and an odd nummber s abways ...

12
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PRIMES AND COMPOSITES.
i e can be wrten a5 the produt of only e ple of fctors, 0 and the b sl
For example, theanly two actos o3 ar 3 and 1, and o 11 are 11 and 1

A prime number i  natursl muber whichhas cxety two diffrent cors.
A composke number i 3 natural mumber which has e than two fackrs.

From the definition of prine and compostc numbers w can e that:
“The sumber 1 & actber prme nor conposic.

PRIME FACTORS

s 2 composite number since it has 4 facors: 1,5, 2,4

W can wite 5 2 the product 2 4, or s the productofprime o 2x 22
“The undamental theorem of arithmetks is

Every composic number can be writcn 8 the prodct of prme fctors n cxaclly
one vay (gnoring order).

So,sltbough 252

5T o §77T2, e fctors of 252 camotinvolve difrent prme base
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NUMBER PROPEKITES (Coper 1)

171 was  prime uiberthen e would not b only one actoisaton o cach composi: number. For
example, we coud wite the prime facoriation o252 s 14 x 2x 3 x T or 17 x 2x 3 7. For

i rason 15 eiher e nor composke.

To express  composit mumber 2 he productof prime numbers, e systcmatialy dvide i number

by e prime. s which are 15 Bton, sating with e smallst.

Express 252 s the prodt of prime fctors.

A

[ .
== "We i by prmes ]
== e me et

= We sl wrke e et

inexpenen form.
EXERCISE 1C.2

T Listal the prime umbers les fan 60,
© How many pire sumbers e ven? Lis them.

2 Show thatthe llowing are composics by fiding a fctor other than 1 o il

Y = < s 4 1001
3 Expross cach ofhe following muibers 25  productoprime actos:
s ) e am a0
& Use your st of pime mbers 10 helpyou ind:
5 the smallet o prime- ' all o twodigit composit nunbers less tan 30
€ a pime nuber whosstwo dighs differ by 7.
HIGHEST COMMON FACTOR

A umberwhichis  etor of o o mor oernmbers i llod & common fcto of thoss umbers.

Forcxample, 5 is 2 common fcor of 25 d 35

We can fd e highet common facor (HCF) of tvo ormor nanral numbers by st expresing e

s the produst of prime fictoms.
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Find thehighest ommon actor (HCF) f 15 and 24

ais afw -2

s o m-aeasess

SLE 2T s i conmon i e rctonssion ortom 15 ma 21
PSS, thehighest common factor of 15 and 245 2x3=6.
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B wovmeR momKrEs ot

EXERCISE 1€.3
1 Findthe bighstcommon Betorof:

2 sman b omdls < lman P

« %man 1sman §1S20ads5 b 32,60, 08108

2 Alice has  packe comaiing 45 geen lolies. Bobbas a pckt contaning 56 red llic. What
s the highest number of rieds,inlding Alce and Bob, that e loliescan b shared amongst
S0 that cah person recives the same number of green bllc, 04 cach person eceives B e
‘mmber of red loles?
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W contnue to wite o oumbers all the
way 100 by ading more circles s shown.
Notcs how the lines of nunbers xiend ot
ke i spokesof 3 wheel

Click on the kon to load 3 compleed
prinable wheel

(Cross ot e mumber 1, sice ks s ot prme.

Forspokes 2 and 3, which weethe prime mumbers sed i stcp1, cros out all manbers xcspt
these prines.

For spoks 4 and 6, which e omposit numbers,cus out allnubers.

“The remaining ubers i the whe are masily prims. Sort through them and ety those.
which a1 ot What do you ntis sbout the i cors of thes unbers?
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NIMBER PROPERTES (Qoprr) 29

“The mltiples ofany whole muamber havetht b a 8 fctor, They s obaind by mltplying
e mumber by 1, then 2, thn 3, fen 4, nd 50 on.

The mukiples of 10are 110, 210, 310, 410, 510, .
o 10,2030,40,5,

Likewise, e mulipes of 15 e 15,3, 15,60, T, .
“The usmber 3015 2 multple ofbosh 10 28 15, 50 we say 30 s 2 common muldple o 10 d 15

Find common muliples o 4 and 6 benvcen 20 and 4.

The multples o4 re 4,8, 12, 16,20, 24, 25, 32,36, 40, .
The maltples of 6 re 6,12, 15,24, 30,36, 42, ..
e common mulkiples between 20 and 40 a 24 and 36

LOWEST COMMON MULTIPLE

“TheJowest common muldple (LCM) of tvo or more usmbers i the smallest muber which is 3
mulipl o eachof those nunbers.

Find the howest common multple of 9 and 12

The muliples o0 a: 9,18, 27, 36, 45 54,63, 72,1, .
The muliples of 12 a: 12,24, 56, 45, 60,72, 84, .
e common mukiples are 35, 72, . 3
theLCM is 35,

s the sl of s
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EXERCISE 1D
4 Listthe st six multpls of:

a4 05 <1
2 Find e

2 fouth mukiple of 6 b sixth mutipleof 0.
3 Listth numbers from 110 40,

5 Putacircle sround cach mulipe of 3.

© Puta square round cach muliple of 5.

< List the cormon mltpls of 3 and 5 which are less than 40,
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30 NUMHER PROVEKTES Chpie 1)

& Consderthe following st of mltipes of 12: 12 21 6 45 60 T2 54 96 105 120
Stae the numbersfom the [t which a1 comon s o

2 oman b 12adls <oz ams
5 Findthe lowestcommon muliple ofthe Gllowing ss:
s 2ma5 b 3ma7 < amas 4 Gmas
< Gamao f0ma 5 457 h oz
& Fnd

2 e smalles mulipleof 7 that s greater an 100
© e grcaest mukiple o  tha s s than 200,

7 Thre clcks st chimingat exactly the same inst. One chimes every Shours, one very 4bours,
and the cther very s hours. When will they next chime togther?

5 The fotball felds at thre iffrent schols were messurd, and  was found hat thei perimetrs
were 320 m, 360 m, ad 400 . I he sadents at each school 1 1o the same cisance,
1 must be s whole number of laps, what i the shorist distace they noed to run?
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ICHII ORDER OF OPERATIONS

When o or me operations are cario out, difleret answers can rsult dending on e order in
Which i operaons r peromed.
For example, consider the expresion 11 42,

Bince decided 1 subtact s, Poj decided to multpy it
then muliply: en szt
otk [IRee:

7x2 n-s
I -a
Which snswer is comet, 14 or 72

T aved i problem, st of s fr the onder of performing operatonshas ben agrod upon by
Sl mahernaiins.

RULES FOR ORDER OF OPERATIONS

 Porfom oprationswisin Brackes st
« Calulae any pan involving Exponents.
 String fom the e, perfom il Divsins and Mltlications s you come .
 Finally, working o the e, perform a1 Additions nd Subtracions.
The word BEDMAS may belp you emrnber i ot
Note: o I an cxpresion cotins o then one st of backets, valuste th inncrwst brsckets
e
 The divionlne of futions bbaves ke sct o brsckes. This mcans fhtthe pmertor
d denoninator mustcachbe ound befoe doing the division.

Using thos s, Pojs method i correct n the sbove example, nd 11— 4 x

3
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NUMBER PROPEKIES (Cuger) 31

{divison ad mliplication working fom e}

{sobraction and bition werking from 1)

b Txas

K 7-953x2

€ 35255
f1ss5er

1 axa-2xs
1132647

e
st  order rules, you are likely
= P
o \
e

e

=

e :
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Bl 5413 (5 4)]

13-+ 9]

152 {nnemot rackets )

n {remaining brackets ext)
{aatition s}
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R v movrEs_evere )

f—
O
T (e
= -0seit ruo: NPT ST
= et
s
R,
P [<)
{do the diision} .
e
L
-
P
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USING A CALCULATOR
Modern calulaton are designd 1o e BEDMAS automaticaly. However,unlss

your calculator has 8 natal mathemascs mode, you need 1o b careu hat with -
ntions yo plac the usnrator inbrackets 2 a1 the denornnator i brackets. (S SI2bL R

s your calulstor o simpiity 22513,

o )
Ve fst vt the frction
e EEETED
2 k





image28.png
EXERCISE 1E.2
1 Use your calulaor o smplity:
2 Gxs-15 (24 b 0ssimeaey
€ 5e@x10-5-6 45531
e @x3-g+@E@1+Y f (1853495 (4x4-17)
8 (0540 -(5x2-4) B (10x3-20)+3x (03342
'

(-3x2:(E+1-1) 1 6+3x2410:6-3)
osiyia oo m

Yo should be familir with < folowing importnt umber s

s the et of natural orcounting sumbers 01,2,5,4,5,6.7, .

* Zisthe setof all inegers 0, 1, £2, 43, £1, .

Qs the ct o all radonal mumbers,or mumbrs whichcan be writen in the fom £
Where p and g e intgers and g 0. g

o R th st o all real mumbers which are all sunbers which can be plaed on the
b line.

P—

1 we ar consideringposive mumbers only, we et s wih 8+ symbol
o Z* i the s of al posidve mtegers 123,45,
@ is he et of all positve ratonal mumbers.
© B i e set o al posidve real mumbers.
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M NOMBER ROPETES Chpre )

2 04T= &, s004Tis raiona
= . 00135 ismtonal,
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‘Show that § and — 11 are rational numbers.
Wy is & ot raional mumber?
‘v thatthe fllowing are tionl nunbrs:

a0s b on <o 4 oo < ose
e o lse?

5 136 i s vasl mber, © s st mumber, ¢ 4 s ot nteger:
Sttt fllowing ar tional nunbrs:

5 oana.. b 02211 © 0amasa..

On the il icate with 1k o crss whether the
s i the e hand colum blong 10 Q, Q2.
ZHon
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NabER pRopERTES (Coger) 35

IRRATIONAL NUMBERS
Al el mnbers s ither rtions o rtionl.

‘Irvationsl numbers cannot be writien i the form. ’E' where pand g are inegers, 47 0.

“The st of imatonsl mambers s denoted by €.
Numbers ach 5 V%V, V5, a0 T are all imaona, Thei decimal expansions neiher e

Othr imstonsls iclude x ~ 3141 593... whichis the i of 8 cirele’s cirumfernce 10 i diamet,
and xponcaial ¢ 2718281525235 | whichhas spplicaons in oance and rodellng

EXERCISE 1F2
1 Which o the folowing a imsional mumbers?
e o vt a v

+ Showtn | i i s

3 On e e, indicate with  tck orcrss whethr e
umbers in thelet hand colunn belong Q. B, Z
o
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REVIEW SET 1A
T Fink  a fosmorasamdis ' the quotent of 425 and 17
€ e diffrencs baween 246 and S1d the prodet of 20 and 12.
2 Ammold docs 37 stups on Wednesday, 45 on Thusday, and 29 on Friday. How runy sitps s
‘Amold done over the thee day priod?
3 Wite 2x2x5x5x5xT a incxposentform b matul sumber
ARwme 2 F b (5 ¢ T 42

5 The ancent ook compared the rghtnes ofsars by giving them 3 “magitude mnber”.
They sid 2 magnitde 1 star (he rghts) was wice 2 bight 2 2 magniaide 2 st which
was e as bright a5 8 magnitode 3 st, nd  on.

‘8 How many times brghier vas 3 mugniade 1 s than 3 magntude 3 s
b The lowest magnitode was 6. How many times brigher vas the brghest st than e
fintes a2

o Litail e
a muliples o Tbenween 50 and 100 b prime nunbers between 30 and 40

© pais of posiive even numbers that a6 022
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36 NUMBER PROPEKTES_Chupis 1)

7 Listal the fctorsof

Tu va s an
P ——
i v stz < wam
R e p——
+smto T Cams
B 2 13477 v sy ey
sy 0 T [ c oo

12 For cach of the following umbrs, stak: if iy are rational or radonal. I the mumber s
ratona, prove your clim.

2t b0 e 4% «vF f s
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1 Zhang stars the day with 157 i is walle During the day e buys lueh for S12, pays SI75
s, buys $20 worth of phone redit. How much money i et n Zhang’s vallt?

2 Every hour 2 aory produces 23 boxes of soap. Each bos contains 25 bars of soa. How
many bars o s0ap are produd inan § hour working day?

Simpity:  » (-)° b e O
Find the sum ofal e o84 munbers betwoen 70 and 0.
‘Showthat 241 is s composie bz

Exprss each umber s th produsc of prme fctors i cxponcntfom:
am b <56

a Listal he paisof ctosof 42 b Wit down al the fctors of 15,
Findthe 8 HCFordSmdds b LOMof12amd .

9 A shop runs 2 promoton in which every 500 customer receives 4 e g, very SO0
customer rccives 2 vouche, and every 12001 customer ges 3 discoun on ther puchases
Which customer i he s 10 reciv 4 e i, 3 voushe, and  discount?

10 Balme: 2 [5-(1+2]x3 b 15043 € @i2ea
0 Simpiry 2 3x(547) = € o-(-5)
12 On the bl ndicae with a tck or cros wheher i [
the numbers in the 1A hand column blong 10 Q.
RZQ.oN 591
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Number properties

Syllabus reference: 1.1
Contents: A Words used in mathamatics
B Exponent notafion
€ Factors of positive integers.
D Multiples of positive integers.
E
v
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20 UM PRORKTES_Chgra 1)

OPENING PROBLEM

‘Around 1260 AD, the Kardis hitorianbn Kbalii rordst th folwing sory sbou Siss ibn
Dair 20 ches game againstthe Indian King Shibam. (The sory i also tld in the Legend of
he Ambaapptcha Pasl Payasam, where he Lond Krshea takes te plce of Ssa fon Dabi, and
ey play 8 game of ches with the prize of e grans rther than wheat)

King Shibram was  yrant Vi, and bis subjct Sisa b Dai wanted (0 tcach b
how imporantall of his peopl wer. He invnted the gme o ches for the Kin, and
e king vas greatly imprssed. He st on Sis in Dabir naning hisrewar, and
th wise man sked forone rxin of wheatforthe st Squre, b gin of whest for
the socond squar, our grins of wheat for the thind squar, nd 50 n, doubling the
wheston cach sucoesive square on the board.

The ing laughed at fst and agred, o there was 5o le grin on e fst ow
Squars. By elfway he was suprisad at the amountof grain being paid nd so0m be
eslisod s grea amor that he G wod mor grain tha there was i e word.

Things to ik about:

‘2 How can we descrbe the nunber of grans of wheat for cach squae?
5 Howmany grins of wheat wouldthr be o the 40thsquare?

€ Find the oal umber of graos of wheat tha the King owed.

In s chapir we evis some ofhe properies f subers. We consider perations with numbers nd
the order in which operations should be performed.
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25 I WORDS USED IN MATHEMATICS

Many words s in mathematis have specil mcanings. It importnt lern whatcach word means
Sowe can e it orealy.

For example, when we wite  numbet, we e some combinaton of the tn ymbols: 1,2,3,4,5,6,
75,0, 2040, These symbols are calld dights

There are o basic aperations that e carid ot with muibers

Adaison + o find the sum
Subtraction — 1 ind the ifference
Multplicaton < 1 o the product
Divklon = 1 fnd the quotent





