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SAT 2,150
Math 514 654 2,172
Verbal 497 649 2,162
Writing 489 649 2,161

ACT &) 29D 1,190
English 21 29 1,190
Math 21 29 1,184
Reading 21 30 1,181
Science 21 28 1,177

2% : “The IB diploma programme: graduate destinations survey 2011 Country report United States of

America” by International Graduate Insight Group
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University or college accepiance rate acceptggce rate (parentage points)
University of Florida /ﬁpz%k [A2%\ +40%
Florida State University f] 92%\\ [ 60% \ +32%
Brown University /] 18% \\ | 9% \ +9%
Stanford University I 15% \\ I | +8%
Columbia University [ 13% \\ 9% +4%
University of California - Berkeley I 58% 26% +32%
Harvard University 10% 7% +3%
New York University 57% 30% +27%
University of Michigan - Ann Arbor 71% 51% +20%
University of Miami 72% 30% +42%
Cornell University 31% 18% +13%
Duke University 28% 16% +12%
University of Pennsylvania 24% 14% +10%
Yale University 18% 7% +11%
University of Central Florida \ 90% 47% +43%
Boston University \ 70% [ 58% +12%
University of California - Los Angeles \ 48% /| \ 23% | 125%
University of Virginia \\ 64% // \ 32% / +32%
UNC Chapel Hill \ 63%// \ 32% / +31%

Princeton University

\&x/

+8%

2% :The IB diploma graduate destinations su1 yll Country report United States of

America 2012
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EE/\hOL 7 BEEYD

O E[E/N\HOL 7HE
http://www.ibo.org/

(IB recognition resource and document library)
http://www.ibo.org/recognition/resourcesanddocumentlibrary/
index.cfm

(The IB Diploma Programme: A guide for universities)
http://www.ibo.org/recognition/resourcesanddocumentlibrary/
documents/DPGuideforUniversities13Marl4 web.pdf

(BARFEXE)
http://www.ibo.org/ibap/schoolservices/ibjapangateway.cfm
O XX HFFEE
EfRf/A DAL 7 E R KRLEBRR—D
https://www.facebook.com/mextib
OEME/NHOL 7 - TaT7IFo5 = T47OVERBES
http://lc-ibdldp.ip/ _ 24 —
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1) IBEHEDT—H 3y TADSM Rl 1). X,
2) REZED I BHEI—RXDETHIZCLKEEEE (IB certificates) MEE

(Al#E 2)

Ol BIEI—RXADHZEDFHIX. LULTDEHY, !

1) BEDDOFREA :
- RFEIREFFLET AT —RITODVWTHEN L-ERETIREEZIRET 5,
- I BIXREZICEDE, TORODFHREEDLIMNFIET S,

2) B
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4) IEXEAR
- I BAIE I —RZERITEKET D,

(&% 3XHK)

1. International Baccalaureate Organization, Section 3: Procedures for recognition, IB

educator certificates —Academic course recognition pack Ver. 3.2 (April 2012) p.1-4
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IBEEDT—9 a3y TADSMIZLBDAE

OEM/\hO L 7#HKERE (authorization) @ 7oER'

1) ¥&EtHA (Consideration phase)

2) &% #BE (Request for candidacy)

3) {E#EBGRE (IB decision on candidacy)

4) a4 )LERR (Consultation process)

5) PAFEWKHEEE (Candidate phase: Request for authorization)

6) fE:REAR (Verification visit)

7) PBEWRTE (Decision on authorization)

RERIE. PECEL5FEIC1EOFE (evaluation) NEESNDB %

ORERNDHEBEICROONDIELEHR

PYP

<IGHBRHREBEFECTICTHEIRNETEHRD?

@ ZEREXIIIEZSN-BEEBICHLIEE, EHKHBEE: PY P (7 Application
for candidacy: Primary Years Programme” ) MRIIZ. I BATFIY 10DIT—9
3w JIZSMLETFRIFE S,
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D HENBOEREB.RUVEHXIFEHNTPYPOAFKZIEET HILETOHAIL.
IBATIN 10OT—0 >3y FIZSmLRFAIEE S,

MY P

< BERBEETICHEINEEH>!

® FREFLIJIEAIN-EEBICHIEE EHRPFE MY P 1" Application
for candidacy: Middle Years Programme” ) DREIIZ. I BATFIY 10DT—4 3
vZIZBmMLETAEE ST,
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1. The IB Authorization process, IBO website, available at
https://www.ibo.org/become/authorization/ (accessed: Feb. 12th, 2014)

2. Evaluation, IBO website, available at
https://www.ibo.org/become/authorization/movingforward/ (accessed: Feb. 12th,
2014)

3. International Baccalaureate Organization, Mandatory teacher professional
development, Guide to school authorization: Primary Years Programme (Oct. 2010)
p.8, available at
http://www.ibo.org/become/guidance/documents/PYPGuidetoschoolauthorization.pdf
(accessed: Feb. 12th, 2014)

4. International Baccalaureate Organization, Mandatory teacher professional
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development, Guide to school authorization: Middle Years Programme (Oct. 2010)
p.13, available at
http://www.ibo.org/become/guidance/documents/MYPguidetoauthorization_e_final.p
df (accessed: Feb. 12th, 2014)

International Baccalaureate Organization, Mandatory teacher professional
development, Guide to school authorization: Diploma Programme (Oct. 2010) p.8,
available at
http://'www.ibo.org/become/guidance/documents/DP_Guidetoschoolauthorization.pdf
(accessed: Feb. 12th, 2014)

International Baccalaureate Organization, IB Professional Development —Global
Workshop Architecture (Sept. 2010) p.1-3, available at
http://ibo.org/iba/workshops/documents/IBPDGlobalArch_ENdJuly2010_000.pdf
(accessed: Feb. 12th, 2014)

IB workshop and resources 2013-2014 catalogue, available at
http://ecatalogue.ibo.org/t/35963 (accessed: Feb. 12th, 2014)
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EERUEEIZHITS IBERFE(IB certificate in teaching and learning)

EERUEEMEIZSITS IB L#KERTE (IB advanced certificate in teaching and
learning research)

D2EENH D

IB certificate in teaching and learning '

IB OEAICEEL-, hFaTL, HELORE. FHEICEHT L REOEBFHLE
BeENET B,

FLLT. OF LLHKEEREBIHKE. @IB JOYJFLITODVWTAENLEHE. @
BEEELEEZWNRELTEEFTESA TS,

BFICIE. (1) HEEAEEICELS IB BEDZHMXIIKRERDI—RZET. (2)
BEEMREL-SEHEREICLS IBREEDKRERDI—RXZET. (3) EHFER
ZICEDCRE. O320FELH D,

IB advanced certificate in teaching and learning research '
EBRDHDL IBHEN., MM GHEBOXEZZTEAL. BLOHS IBHEFDOMHESE
EXRHRELTHARERDDIILEEXIETHILD,
BEICIE. SFHEHKETO B REDELREENTNALUEDOI—REZETTSHI L.
RUSEROHE L L TOBBREER (55 3FEMT IBRTODEF) NEH,

OIBHERI—RBEAKXZE
<BAXZ—E (23#%) >?
* Adrian College, USA
» Bethel University, USA
» Bilkent University, Turkey
» Bremen University, Germany
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» California State University San Marcos, USA

» Curtin University of Technology, AUS

- ECIS, UK

*Flinders University, AUS

* Fairview International University College, Malaysia
 George Mason University, USA

» Hong Kong Institute of Education, HK

» Institution of Education University of London, UK
* Loyola University, USA

* Melbourne University, AUS

* Murdoch University, AUS

» Qakland University, USA

* Royal Roads University, Canada

* Universidad Camilo Jose Cela, Spain

* University of Bath, UK

* University of Dundee, UK

* University of Durham, UK

* University of Hong Kong, SAR China

* University of Sussex, UK

<BAOFEAF (ENKZE. FRH26FELY) >3
& T0Y S Lo MYP, DP
BE : FNREXREREEZAREBAEFERSLEE NBHAFXI—X1 (FRk 26 £ 4
A~)
Eff/ A0 L7EEHBZ 12 BAEHTEH5&IT&Y. " [Bcertificate in
teaching and learning” MFLEE. 12 B EDBTREZBETISHLIC

&Y. ” IB advanced certificate in teaching and learning research” @
HEERRV IBHESE L L TOERZTRIFATEE,
MYP DP
BEA BHiifg | RBEA =R V&3¢
IB #Em%%E (MYP - DP) I 2 IB #Em#E (MYP - DP) I 2
IB #Em#HE (MYP) I 2 IB #Emz®E (DP) I 2
IB #Em#HE (MYP) IN 2 IB #eh%%E (DP) II 2
IB HBEEEMR I 2 1B HEEEMR I 2
IBHEEBEMR O 2 IBHBEEERMRI 2
EABERR 2 EANBEHR 2

_30_




(BEEH)
1. International Baccalaureate Organization, Section 1: An introduction to the IB
educator certificates, IB educator certificates —Academic course recognition pack Ver.
3.2 (April 2012) p.2
2. International Baccalaureate Organization, IB educator certificates (presentation
slides from IBO) (Jan. 2014)
3. EJIKRFET=7H% A b, available at

http://www.tamagawa.jp/graduate/news/detail_6667.html (accessed: Feb. 12th, 2014)
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-2- SPEC/3/HISTUBPVENG/TZH/XX/T

Sources in this booklet have been edited: word additions or explanations are shown in square brackets [ J;
substantive deletions oftext are indicatedbyellipses ... ; minorchanges arvenot indicated.

SECTION A
Prescribed Subject 1 The origins and rise of Islam ¢300-661
These sotrces relate 1o the development of Islamic rule under the early caliphs.

SOURCE A Extract from Islamic History: A Framework for Inquiry by R Stephen Humphreys,
London, 1993,

The sources that we have from this period — for example, documents, archaeology. and Christian writings
— are problematic because they are fragmentary or else they represent very specific or even eccentric
perspectives. An adequate and convincing reconstruction of [slam’s first century from these materials alone
is simply not possible. That leaves us with the Muslim Arabic literary sources. 1four geal is to comprehend
the way in which Muslims of the late eighth and ninth centuries CE understood the origins of their society,
then we are very well off indeed. But if our aim is to find out “what really happened” — to develop reliably
documented answers 1o modern questions about the earliest decades of Islamic society ~ then we are in
trouble.

SOURCEB Extract from A Survey of Islamic History by B G Weiss and A H Green,
Cuiro, 1990.

Among the factors contributing to “state-consciousness™ was the awareness, following the first waves of
conquest, that 2 great empire had fallen and another had retreated from much of its territory. and that the
Arabs had filled this vacuum. The Arabs were quick to regard their commonwealth as a greater empire
than those which it had replaced. The Arabs, as Muslims, had entered into the mainstream of world history,
and they knew it. In the course of the conguests, the Arabs became increasingly aware that they were
difTerent from their new subjects and, in time, a system of society emerged which served to preserve this
distinctiveness. The system embraced two units which wete, in theory, interrelated: it comprised of an Arab
aristocracy on the one hand, and a non-Arab subject population on the other hand. The Arabs were viewed
as a military caste maintained by the taxes of the subject population. Both parties were viewed as religtous
groups who lived in accordance with the will of God as expressed in religious scriptures.
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SOURCE C Extract from A History of the Arab Peoples by A Howrani, London, 1991,

As the conquered area expanded, the way in which it was ruled had 1o change. The conquerors exereised
their authority from armed camps where the Arabian soldiers were placed. Being centres of power, these
camps attracted immigrants from Arabia and the conquered lands. The camps grew into citics with a
governor’s palace, a place of public assembly, and 4 mosque at the centee. Power was in the hands of the
new ruling group: some of its members were Companions of the Prophet (early and devoted followers), but
a large element came from Meccan families and, as the conquests continued. others came from the leading
familics of Bedouin nomad tribes. The Caliph Umar created a system of payments and pensions for those
who had fought in the cause of Islam, regulated according to date of conversion and length of service.
This reinforced the cohesion of the ruling elite, or at least their separation from those they ruled. Between the
newly wealthy members of the elite and the poorer people, there were signs of tension from early times.

SOURCE D Exiract from A Histery of Islamiic Societies by | Lapidus, Cambridge, 2002.

At the very beginning of the Islamic era, the Arab-Muslim elite assumed that they would form a dual society
in which the conquerors would constitute an aristocracy and the conquered peoples a subject population:
the former Muslim, the latter not. Thus, the early Muslim regime was not only tolerant of the non-Muslim
populations, but actually helped reorganize Christian churches which resumed their rotes in the educational,
judicial, and even political administration of the Christian population: Christian scribes served in the
administration of both [raq and Egypt. For the sake of potlitical inclusiveness and effective administration,
the empire collaborated with non-Muslim elites, permitted them partial access to power, and protected them
against disruptive social and economic changes.

SOURCEE Pictures af seventh century Mustim Coins, taken from The Cambridge IHlustrated
History af the Islamic World by P Crone, Cambridge, 1996,

Left: early seventh-century Muslim coin depicting the Sasanian Persian Emperor Khwsrave If (d 628} and
o Zoroastrian fire-temple on the reverse.  Right: later seventh century Muslim coinage with the Arabic
shahdda (testimony of faith} and a verse from the Qur’an.

- SPEC/3/HISTI/BPIVENG/TZUXX/T

Sources in this booklet have been edited: word additions or explanations are shown in square brackets [
substantive deletions aftext are indicated by ellipses ... : minorchanges arenot indicated.

SECTIONB
Preseribed Subject 2 The kingdom of Sicily 1130-1302
These sources relate 1o the siruggle for control of the kingdom of Sicily

SOURCE A Extract  from Roger II of Sicily, A Ruler Between West and East
by Hubert Houben, Germany, 1997,

Tancred of Lecce - an illegitimate son of Duke Roger, Roger II’s eldest son who died young - was elected
ag king ... This action was unlawfiil, for the Kingdom of Sicily was not an elective monarchy, rather the
king had the right to designate [choose] his own successor — something which up to then had always been
the case, and a right which the Papacy had recognized, the last time as recently as 1183, Asscmblies of
nobles served merely to ratify decisions which had already been taken. There had simply been no case up
to then of female succession. ...

To avoid any possible difficulties which might arise, William II had arranged for the great men of the
kingdom to confirm on oath his designation [choice] of Constance as the heir, should he die without children,
during an assembly held at Troia in 1185. Hence, legal right undoubtedly rested with her. ...

Tancred had proved himself in the service of William 1, was commander of the fleet and “viceroy” for the
mainland, the latter with the title of “Great Constable and Master Justiciar of the whole of Apulia™.

SOURCE B Extract from “Norman Sicily in the Twelfth Century " by Graham Loud, taken from
The New Cambridge Medieval History IV, Cambridge, 1999,

Tancred was crowned king on 18 January 1190, a move which had the covert {secret] suppert of the pope who
was anxious to avoid the union of Sicily and the Holy Roman Empire. Although hampered by the Muslim
rebellion. Tancred was from the beginning in control of Sicily and Calabria. He faced widespread opposition
from the mainland nobility ... However despite this he also had 2 number of advantages. Henry VI was
preoccupied with domestic affairs in Germany. and this gave him time to establish his rule. Most of the
higher clergy (apart from those in the Principality of Capua) and the more important towns supported him ...
His brother-in-law, Count Richard of Acerra, proved an able lieutenant on the mainland, and his support
gave Tancred immediate control of much of the principality of Salerno.

Tuarn gver = 3 4 —
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SOURCE C Extractfrom The chronicle of Richard of St Germene, written in Italy at Momtecassino, SOURCE E A simplified genealogy of the Succession to the Kingdom of Sicily. A dotted line
¢.1216. Emperor Henry VI has invaded the Kingdom of Sicily in 1194. represents an illegitinte child, names in bold refer to kings of Sicily.
URL: wwwleeds.ceaddhistoryiveblearning/Medieval HistoryTextCentredmedieval Texts.him

After raising an army, the emperor entered Haly in the month of June. He prepared a fieet at Pisa and
Genoa, and having sent it out, he descended into the kingdom. Everywhere surrendered to him except
Atina and Roccaguglicimo. The Capuans and Aversans neither surrendered to him nor were besieged.
The Neapolitans had already surrendered by agreement with the Pisans., The emperor marched on and
stormed Salerno. In revenge for his injury he put some of the inhabitants to the sword, and condemned

Roger Il

{reigned 1130-1154)

others 1o prison or cxile, for reasons published and agreed publicly by his army. Then he marched into i
Apulia, and meeting no resistance came through Calabria to Messina, The new little king, William 11, (" A4 William1 N " Constance married )
left the palace with his mother and took refuge in a forified castle called Caltabellotta. On seeing this, Roger, Duke of Apulia relgned 1154-1166) Emperor Henry Vi
the people of Palermo acclaimed the emperor, The emperor sent messengers to the queen and came to an ' RN P, 1"‘3‘9"9" 1134-1 198)}
agreement that she could have the County of 1.ecee and her son the Principality of Taranto. !
. N 7 4 N
. i X . . Tancred William It

SQURCE B Extract from The Clranicle of Otto of St Blusien, wiitten in the Black Forest in (reigned 1190-1194) {reigned 1166-1189) Hohenstaufen Dynasty

ge;-;;;{j?y, e. 1210, The city of Palermo has just srvendered (o Enperor Henry Vi \ gL FAS )

n 4.

URL: wwnwileeds.ac.bMistonyveblearning/Medieval HistoryTextCentre/medieval Texts. him

. . . . - William 101

The emperor meanwhile, with no small effort, drew up his army in the proper military manner. He absolutely (reigned 1194}
forbade all indiscipline among the Germans, threatening that those who disobeyed him would have their

hands cut off. He paraded his troops with their armour glitteeing superbly, slowly marching two by two
along the road towards the city [Palermo]. He himselif then made a glorious state entry into the city, followed
by the princes. with everyone properly acclaiming him with praise; and when the crowd who stood in the
sqquares saw the emperor then, as is the custom of that land, they prostrated themselves face downwards on
the ground in front of him. So he was received as king and established his peace. He was given many gifis
by the citizens: most excellent horses with golden saddles, and reins and trappings and other things of gold,
silver, silk and jewels, with all of which he generously rewarded his army. First he gave royal gifts to the
princes, then he showed himself most generous to the knights who deserved reward, and thus hie bound all
of them in a variety of ways to his service.
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Refer to the accompanying Source Booklet and answer all the questions in either Section A or Section B.

SECTION A
HISTORY
ROUTE Prescribed Subject I  The origins and rise of Islam ¢500-661
HIGHER LEVEL AND STANDARD LEVEL
PAPER 1 These quesiions relate to the development of Islamic rule under the early caliphs. The accompanying

SPECIMEN PAPER sources are on pages 2 to 3 in the Souwrce Booklet.

1. (d) What, according to Source B. changed when the Muslims “entered into the

1 hour mainstream of world history™ by conquering new lands and peoples? [3 marks]
QUESTION BOOKLET - INSTRUCTIONS TO CANDIDATES (b) What message is conveyed by Source E? {2 marks]
* Do not open this examination paper until instructed to do so.
* Refer to the Source Booklet which accompanies this examination paper. 2.  Compare and contrast the views expressed about the relationships of the early
« Answer all the guestions in one section only. Either: Arab-Muslim rulers over their conquered peoples in Sources C and D. [6 marks]
Section A
ot
Section B, 3. With reference to their origins and purpose, discuss the value and limitations of
Source A and Source E for historians studying the development of Islamic rule under
the early caliphs. {6 marks]

4. Using these sources and your own knowledge, analyse how the Arab-Muslims
controlled the lands and people they had conquered. {8 marks]

3 pages
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SECTICN B

Preseribed Subject2  The kingdom of Sieily 1130-1302

These questions relate fo the struggle for control of the kingdom of Sicily. The accompanying sources are

o pages 4 {o 6 in the Source Booklet,

5. (@) Who, according to Source B, supported Tancred and what advantages did he have?

(b) What message is conveyed by Source E?

6.  Compare and contrast the views expressed about the strengths of the rival claimants 1o
the throne of Sicily in Sources A and B.

7. With reference to their origins and purpose. discuss the value and limitations of
Source C and Source D for historians studying how Emperor Henry VI conquered Sicily.

8. Using these sources and your own knowledge, analyse how and why Henry VI became
King of Sicily in December 1194,

[3 marks]

12 marks]

[6 marks]

{6 marks]

{8 marks]
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HISTORY
ROUTE1
HIGHER LEVEL AND STANDARD LEVEL
PAPER 2

SPECIMEN PAPER

1 hour 30 minutes

INSTRUCTIONS TO CANDIDATES

* Do not open this examination paper until instructed to do so.

+ Answer two questions, each chosen from a different Topic.

« Questions in this paper must be answered with reference to events and developments in
medieval Europe and the Islamic world.

4 pages
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Topic 1 Dynasties and rulers
1.  Examine the effects of invasions by one Islamic dynasty.
2.  Why was Charlemagne crowned emperor in 800?
3.  Analyse the reasons for () the rise and (b) the decline of either the Ummayad or the
Abbasid dynasty.
4, Inwhat ways, and with what success, did Louis V1 {1108-1137) seek to exlend royal power in France?
5. Explain the aims, and the achievements, of either one Islamic ruler or one medieval European ruler.
6.  Discuss social and economic change under either one medieval European ruler or one Islamic ruler.
Topic2  Seciety and economy
7.  Evaluate the nature and importance of slavery in the Islamic world,
8.  Explain why, 2nd how, one city developed in either the Islamic world, or in medieval Europe.
9.  Discuss the effects of the manorial system on peasants and manorial lords.
10. Compare and contrast the lives of women from two different social groups. The soeial groups chosen
can be from either medieval Eucope or the Islamic world.
1. In what ways did the growth of trade have an influence on medieval Evropean society?
12, Examine the extent to which religion influenced life in either medieval Europe or the Islamic world.

38 -
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Topic3  Warsand warfare

13,

14,

16.

17.

18.

Select one war that took place between 600 and 1450 and evaluate the reasons for its outcome.

For what reasons, and in what ways, was sea power important in warfare?

Analyse the ouicome, and the impact of. either the Battle of al-Qadisivya (636-637), or the Battle of
Poitters (1356).

Compare and contrast fwe of the following military leaders: Khalid ibn al-Walid, Nur al-Din,
Salah al-Din.

“The Norman invasion of England in 066 was planned like a business enterprise.” To what extent
was William I's success as a military leader in this campaign due to planning, and 1o what extent was
it due to other factors?

Discuss the socizl and economic effects of warfare in Europe during the fourieenth and
fifteenth centuries.

Topic 4 Intellectual, cultural and artistic developments

19,

20.

21,

22,

23.

24.

In what ways did centres of learning in the Islamic world contribute to the spread of knowledge?

For what reasons, and in what ways, were monasteries important for the development of Christian
schotarship in medicval Europe?

Discuss the artistic and architectural significance of either one cathedral or one large urban mosque.
Analyse the origin and impact of the twelfih century renaissance in Europe.

“Islamic scholars were not only iramslators and compilers of existing scientific knowledge,
but contributed much new scientific knowledge.” With reference to Ibn Sina (Avicenna) 980-1037,
and Ibn Rushd (Averroes) 1126—1198, to what extent do you agree with this statement?

Evaluate the contribution to medicval iiuropean scholarship of ene of the following: Peter Abelard
(1079-1142), Roger Bacon (1220-1292), Thomas Aquinas (1225--1274).

Turn over=— 39 —_—
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TepieS  Religion and the state

25,

26.

27.

28.

29,

36,

Analyse the reasons for, and impact of, the Sunni/Shia divide.

For what reasons, and with what results, were there disputes between secular and religious leaders in
either medieval Europe or the Islamic world?

Evaluate the role played by religious institutions in the cconomic development of medieval Europe.

Discuss the importance of Bernard of Clairvaux (1090-1153).

Compare and contrast anti-Semitism in two of the following countries: England, France, Germany.

Examine the role of the wlama (Islamic religious scholars) in Islamic dynastic government
and administration.
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HISTORY

ROUTE1

HIGHER LEVEL

PAPER 3 - ASPECTS OF THE HISTORY OF MEDIEVAL EUROPE AND THE ISLAMICWORLD

SPECIMEN PAPER

2 hours 3¢ minutes

INSTRUCTIONS TO CANDIDATES

* Do not open this examination paper until instructed to do so.
* Answerthree questions.

3 pages
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10.

.
12,
13.

14.
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Evaluate the impact and importance for Christianity of the life and work of Benedict of Nursia.

In what ways, and with what results, did the actions of one medieval pope affect religious and political
developments in Europe?

Examine the factors which led to the establishment of Fatimid rule in North Africa.

Discuss Fatimid ideology and its historical impact on other religions.

To what extent was William I's conquest and rule of England due 1o force?

Discuss the successes and failures of Henry I as king of England, and as ruler of the
Angevin Commonwealth.

A popular vehicle for spiritual advancement and material gain.” To what extent does this quotation
explain why Christians took part in the Crusades?

Evaluate the use of jihad by Salah al-Din (Saladin) during the period of the Crusades,

Analyse the reasons for the success of the Mongol invasion of the 1slamic world.

Explain the importance of the Battle of ‘ Ayn Jalut,

“The success of the Recomguista in Spain was the result of Muslim weakness rather than
Christian strength.” To what extent do you agree with this statement?

Explain the significance of the contributions made by al-Andalus to the Islamic world between the
eighth and the twelfth centuries.

“Stupor Mundi™ (Wonder of the World): To what extent did the Emperor Frederick [1 deserve
this title?

Compare and contrast the policies of Louis IX and Philip IV in the development of royal power and
influence in France.



15.

16.

17.

18.

19

28,

21.

22.

23.

24.
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Discuss the final phase of the Hundred Years War between England and France (1415--1453).

Examine the political crises faced by cither one English king or ene French king between 1300
and 1485.

“Although most contemporary accounts of the Black Death are exaggerated, the plague caused
universal bewilderment and terror.”™ To what extent do you agree with this assertion?

Analyse the causes of popular insurrection in fourteenth century Western Europe.

Compare and contrast the effects of Ottoman conquest on two countries which can be either Christian
or Islamic, or one of each.

Comgpare and contrast the policies of two of ihe following: MehmetIl, SelimI and
Suleiman the Magnificent.

Why were llalian cities powerful, prosperous and progressive in the late middie ages?

Analyse the impact of either Ludovico Sforza or Lorenzo de Medici on the political and artistic
development of his state.

Why was patronage an important factor in European overseas exploration between 1400 and 15507

Analyse the importance of ship-building, cartography and navigation on travel and exploration
between 1400 and 1550,
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Full marks are not necessarily awarded for a corvect answer with no working. Answers must be supported
by working andfor explanations. Where an answer is incorrect, some marks may be given for a correct
method, provided this is shown by written working. You are therefore advised to show all working.

MATHEMATICS Candidate session number SECTION A
PapER1 el [T T]]

Answer afl questions in the boxes provided. Working may be continued below the lines if necessary.

SPECIMEN Examination code 1

[Maximum prewk: 6]
e D - [ [ x x|

2 hours

The angle & lies in the first quadrant and cosé =% .

INSTRUCTIONS TO CANDIDATES
(a) Write down the value of sind. [1 mark]
*  Write your session number in the boxes above.
+ Do not open this examination paper until instructed to do so. (b) Find the value of tan24 . {2 marks]
* You are not permitted access to any calculator for this paper.
* Section A: answer all questions in the boxes provided. @ Ja
+ SectionB:  answer all questions on the answer sheets provided. Write your session number (c) Find the value of cos [w—) , giving your answer in the form — where a, b€Z*.  [3 marks]
on each answer sheet, and attach them to this examination paper and your cover 2 b
sheet using the tag provided.
+ At the end of the examination, indicate the number of sheets used in the appropriate box on
your cover sheet,
* Uniess otherwise stated in the question, all numerical answers should be given exactly or
correct to th]’ee Signiﬁcant ﬁgures. .......................................................................
* A clean copy of the Mathematics HL and Further Mathematics HY, formula booklet is required
for this paper.
* The maximum mark for this examination paper is [120 marks].

12 pages
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[Maxinm mark: 7}
Consider the equation 9x* —45x" + 74x—40=0.

(a) Write down the numerical value of the sum and of the product of the roots of
this equation. [ mark]

(b) The roots of this equation are three consecutive terms of an arithmetic sequence.
Taking the roots to be ¢, & ® £, solve the equation. {6 marks]

wnoe— 43, —
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[Maximum mark: 6]

A bag contains three balls numbered 1, 2 and 3 respectively. Bill selects one of these
balls at random and he notes the number on the selected ball. He then tosses that
number of fair coins.

(a) Calculate the probability that no head is obtained. [3 marks]
(b} Given that no head is obtained, find the probability that he tossed two coins. [3 marks]




m
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[Maximum mark: 6] 5. [Maxinum mark: 7]

The continuous variable X has probability density function - -
The function [ is defined, for _ES x SE Jby f(¥)=2cosx+xsinx.

109= {iz.t:(l—x), 0sxsl
o, otherwise. (a) Determine whether [ is even, add or neither even nor odd. [3 marks]
(a} Determine E(X}. [3 marks] (b) Showthat /"(0)=0, [2 marks]
(b) Determine the mode of X. [3 marks] {c} John states that, because f"(0) =0, the graph of / has a point of inflexion at the

point (0, 2). Explain briefly whether John’s statement is correct or not. [2 marks]

Turn overj 4 4 l__
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[Maximum mark: 7] 7. [Maximum mark: 8}
In the triangle ABC, AB= 23, AC=9 and BAC=150". Consider the following system of equations:
X+y+z=
(a) Determine BC, giving your answer in the form k43, keZ*. [3 marks] 2x+3p+z=3
x+3y-z=A4
{b) The point D lies on (BC}, and (AD) is perpendicular to (BC). Determine AD. [4 marks]
where 1eR.
....................................................................... (a) Show that this system does not have a unique solution for any value of 4. J4 marks]

(b) (i) Determine the value of A for which the system is consistent.

....................................................................... (i} For this value of A, find the general solution of the system. [4 marks]

.......................................................................

.......................................................................
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TMaxinm mark: 67

The vectors a, b, ¢ satisfy the equation ¢ +5+¢=0. Show that uxb=bxc=cxa.

— 10— SPEC/S/MATHL/HPHENG/TZO/XX

[Maximum mark: 7]
The function [ is defined on the domain x20 by f{x)=e"—x".
(2} (i) Find an expression for f'(x).
(ti) Given that the equation f”(x} =0 has two roots, state their values. [3 wmarks]

(b) Sketch the graph of f, showing clearly the coordinates of the maximum and
minimum. I3 marksj

(¢) Hence show that ¢ >x°. [ mark]
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Do NOT write soluiions on this page. Do NOT write solutions on this page.
SECTION B 13, [Maximum mark: 14]
Answeer wif the guestions on the answer sheets provided. Please start each question on ¢ new page. The function f is defined by
18, [Muaxinnon mark: 12} 7= { 2x-1, x=£2
ax®+bx=5, 2<x<3

Consider the complex numbers z, = 2¢is 150" and z, =~1++i.

where g, beR.

(a) Caleulate = giving your answer both in modulus-argument form and

. “2 (a) Given that / and its derivative, /', are continuous for all values in the domain
Cartesian form. {7 marksj of f, find the values of @ and 5. [6 marks]
(b} Using your results, find the exact value of tan 75", giving your answer in the (b) Show that [ is a one-to-one function. {3 marks]
form a+Jb ,a,be&*. {3 marks}]
(¢) Obtain expressions for the inverse function ™' and state their domains. [5 marks]

11.  fMaxintum mark: 19]

i
(a) Find the value of the integral _{ . 4—x* dx. [7 marks]

{b) Find the value of the integral J. :sarcsin:c dx. [3 marks]

(c¢) Using the substitution / = tand, find the value of the integral

x

J'; dé

12, [Maximum mark: 13}
The function f is defined by f(x)=¢"sinx.
(a) Show that f"(x)=2e"sin [x +-g~] . 13 marks]
(b} Obtain a similar expression for f%'(x). [+ ntarks]
(¢) Suggest an expression for F (¥}, neZ*, and prove your conjecture using
mathematical induction. [8 marks|

L Turn ovér——l— 4 7 I__ ]
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Full marks are not necessarily awarded for a correct answer with no working.  Answers must be
supporied by working and/or explanations. In particular, solutions found front a graphic display caleulator
should be supported by suitable working, e.g. if graphs are used to find a solution, you should sketch these
as part of your answer. Where an answer is incorrect, some marks mdy be given for a correct method,

MATHEMATICS Candidate session number provided this is shown by ritten working. You are therefore advised to show all working.
HIGHER LEVEL | a ! 0 | I | | || | l |
PAPER 2 SECTION A
SPECIMEN Examination code Answer all questions in the boxes provided. Working may be continued below the lines if necessary.
2 hours 1X|X!X|X|—|X|X|XIX|
1. [Maxini mark: 6]

Given that (x—2) isa factor of f(x}=x>+ax’+bx—4 and that division of 7 (x) by

INSTRUCTIONS TO CANDIDATES (x—1) leaves a remainder of —6, find the value of @ and the value of .

« Write your session number in the Hoxes above.
* Do not open this examination paper until instructed to do so.
* A graphic display calculator Is required for this paper.
* Section A: answer all questions in the boxes provided.
= SectionB: answer all questions on the answer sheets provided. Write your session nUMbBEr | s e e
on each answer sheet, and attach them to this examination paper and your cover
sheet using the tag provided.
» At the end of the examination, indicate the number of sheets used in the appropriate BoX on ] crsrsreimm e T
your cover sheet.
* Unless otherwise stated in the question, alt numerical answers should be given exactly or
commecttothreesignificant figures. e
* Aclean copy of the Mathematics HL and Further Mathematics HL formula booklet is raquired
for this paper.
. The maximum mark fOl' thlS examination paper iS [120 marks]. ....................................................

15 pages
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[Maximun mark: 5f
The first term and the common ratio of a geometric series are denoted, respectively,

by a and r where a, r€Q. Given that the third term is 9 and the sum to infinity
is 64, find the value of a and the value of #,

.
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[Adaximunm mark: 6]

The heights of all the new boys starting at a school were measured and the following
cumulative frequency graph was produced.

Cumulative frequency

0790 i 1z 13 14 15 16
Height {m}

(a) Complete the grouped frequency table for these data. 12 marks]

Interval Frequency
11.0, 1.1
11.1,1.2]
12,13}
JE3,1.4]
JE4,1.3)
1.5, 1.6]

(This question continues on the following puge)
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{Question 3 continued)

(b) Estimate the mean and standard deviation of the heights of these 80 boys. [2 marks]

(¢) Explain briefly whether or not the normal distribution provides a suitable

model for this population. 2 marks]

.
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[Maxinuan mark: 6}
The complex number z=—+3 +i.
(a)} Find the modulus and argument of =, giving the arpument in degrees. [2 marks]

(b) Find the cube root of z which lies in the first quadrant of the Argand diagram,
giving your answer in Cartesian form. [2 marks]

(c) Find the smallest positive integer » for which z” is a positive real number. [2 marksf
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[Maximum mark: 6] 6. [Maximum mork: 6]
The particle P moves along the x-axis such that its velocity, v ms™, at time / seconds The function [ is of the form f(x}= xtd . x=—2. Given that the graph of / hag
is given by v=cos(*}. bx+e b

asymptotes x=~4 and y=-2, and that the point (E, l] lies on the graph, find the
(a) Giventhat P igat the origin O at time 1 =0, caleulate 3

valuesof ¢, b and c.
(i) the displacement of P from O afier 3 seconds;

(i) the total distance travelied by P in the first 3 seconds. [ marks}]

(b) Find the time at which the total distance travelled by P is | m. [2 marks]

............................................................................

’I‘urnoverj 51 [_— ___,l




-9- SPEC/S/MATHL/HP2/ENG/TZ0/XX

[Maxinunr mark: 9]

Aship, 8, is §0 km north of a motorboat, M, at 12.00pm. The ship is travelling northeast
with a constant velocity of 20 kmhr™. The motorboat wishes to intercept the ship and
it moves with a constant velocity of 30 kmhe™ in a direction @ degrees east of north.
1n order for the interception to take place, determine

(a) thevalucof 6; [ marks]

{b) the time at which the interception occurs, correct to the nearest minute. [3 marks]

Turn over——l— 5 2
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[Maxinum mark: 9§

OABCDE is a regular hexagon and a4, & denote respectively the position vectors
of A, B with respect to O.

(a) Show that OC=2AB. [2 marks]

(b) Find the position vectors of C, 1> and E in terms of « and 5. [7 marks]
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[Maximum mark: 7}

A ladder of length 10 m on horizontal ground rests against a vertical wall. The bottom
of the ladder is moved away from the wall at a constant speed of 0.5 ms™ . Calculate
the speed of descent of the top of the ladder when the bottom of the ladder is 4 m away
from the wall.

...........................................................................

-
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Do NOT write solwions on this page.
SECTION B
Answer all questions on the answer sheels provided. Please start each question on a new page.
0. fMaximum mark: 12]

The points A and B have coordinates (1, 2, 3) and (3, I, 2) relative to an origin O.

(@ () Find OAxOB.

(iiy Deiermine the area of the triangle OAB.

(iii) Find the Cartesian equation of the plane OAB. [3 marksj
() () Find the vector equation of the line L, containing the points A and B.

2 ]
(iiy  The line L, has vector equation | y [=| 4 |+2] 3 |.
3 2

b3

L}

Determine whether or not L, and L, are skew. [7 marks]
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Do NOT write solutions on fhis page. Do NOT write solutions on this page.
11, [Maxinuun mork: 13] 12, [Maximm mark: 17]
A bank offers loans of 3/ at the beginning of a particular month at a monthly The weights, in kg, of male birds of a certain species are modelled by a normal
interest rate of /. The interest is calculated at the end of each month and added to distribution with mean # and standard deviation & .
the amount outstanding. A repayment of $R is required at the end of each month.
Let $8, denote the amount outstanding immediately after the #™ monthly repayment. (a) Given that 70 % of the birds weigh more than 2.1 kg and 25 % of the birds weigh
more than 2.5 kg, calculate the value of 4 and the value of . [4 nevks]

(a) (i) Find an expression for 5, and show that
, (b) A random sample of ten of these birds is obtained. Let X denote the number of
s, = P(!+LJ “R[]'*(H'LD ) birds in the sample weighing mere than 2.5 kg.
100 100
(i) Calculate E(X).

(ii) Determine a similar expression for S,. Hence show that . e . .
(ii) Calculate the probability that exactly five of these birds weigh more

" » than 2.5 ke.
! [00R 7
S" =P(]+mj _T{(l-'-ﬁ) —l] [7 J??ﬂ!'k&’]
(iii) Determine the most likely value of X, [3 marks]
(b} Sue borrows $5000 at a monthly interest rate of I % and plans to repay the loan (c) The number of epgs, ¥, laid by female birds of this species during the nesting
in 5 years {i.e. 60 months). season is modelled by a Poisson distribution with mean 2. You are given that

P(¥ 2 2)=0.80085, correct to 5 decimal places.
() Calculate the required monthly repayment, giving your answer correct to

two decimal places. (i) Determine the value of 4.

(i} After 20 months, she inherits some money and she decides to repay the (iiy Calculate the probability that two randomly chosen birds lay a total of
loan completely at that time. How much will she have to repay, giving two eggs between them.,
your answer correct to the nearest $?7 {6 marks]

(ili) Given that the two birds lay a total of two eggs between them, calculate the
probability that they each lay one egg. {8 marks}
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Do NOT write solutions on this page.

13.  [Maximum mark: 18]

The function [ is defined on the domain [0, 2] by f(x)=In{x+1)sin (mx).

(@)
(b)
(c)

G

()

Obtain an expression for f'(x).
Sketch the graphs of fand /" on the same axes, showing clearly all x-intercepts.
Find the x-coordinates of the two points of inflexion on the graph of /.

Find the equation of the normal to the graph of f where x=0.75, giving your
answer in the form y=mx+c.

Considerthe points A(a, f(a)). B(b, f(#)) and C(c. f{c)} where a. b andc
(a <b <) are the solutions of the equation f(x)= f'(x}. Find the area of the
triangle ABC.

{3 marks]
{4 marks]

{2 marks}

[3 marks]

[6 marks]

_
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Please start each guesiion on a new page. Full marks are not necessarily awarded for a correct answer
with no warking. Answers must be supported by working and/or explanations. In particular, solutions
Jound from a graphic display caleulator should be supported by suitable working, e.g. if graphs are used to
find a solution, you should skeich these as part of your answer. Where an answer is incorrect, some marks
may be given for a correct method, provided this is shown by written working.  You are thergfore advised
{o show all working.

MATHEMATICS

HIGHER LEVEL

PAPER 3 - DISCRETE MATHEMATICS
1. [Maxinum mark: 9]

SPECIMEN

(a) Usethe Euclidean algorithm to find the greatest common divisor of 259 and 581. {4 marks]
1 hour

(b} Hence, or otherwise, find the general solution to the diophantine equation

239x+58ly=7. [5 marks]
INSTRUCTIONS TO CANDIDATES

* Do not open this examination paper until instructed to do so.

= Answer all the questions.

« Unless otherwise stated in the question, all numerical answers should be given exactly or
correct to three significant figures.

* A graphic display calculator is required for this paper.

* A clean copy of the Mathematics HL and Further Mathematics HL formula booklet is required

2. [Maxinm mark: 13]

The graph G has vertices P, 0. R, S, T and the following table shows the number
of edges joining each pair of vertices.

for this paper.
= The maximum mark for this examination paper is [60 marks]. P |Q S| T
PiO| 101 2
O pl1]o0]o
R|IO}1]0O]L 1
S|1 [ I A I
Tl12:i0]1]101]0
(a) Draw the graph G as a planar graph. [2 marks]

(b)  Giving a reason, state whether or not & is
iy simple;
(ii) connected;
(iii) bipartite. {4 marks]

(c) Explain what feature of & cnables you to state that it has an Eulerian trail and
write down a trail. {2 marks]

(This question continues on the following page}

4 pages
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(Question 2 continned)

@

®

(a)

(b)

Explain what feature of & enables you to state it does not have an Eulerian
circuit. [} mark]

Find the maximum number of edges that can be added to the graph G
(not including any loops or further multiple edges) whilst still keeping it planar. 4 marks]

FMaximum mark: 12}

One version of Fermat’s little theorem states that, under certain conditions,
a™ =1{mod p}.

(i)  Show that this result is not true when a=2, p=9 and state which of the
conditions is not satisfied.

(iiy Find the smallest positive value of & satisfying the congruence
2%=k(mod 9). [6 marks]

Find all the integers between [00 and 200 satisfying the simultaneous
congruences 3x=4(mod 5) and 5x=6(mod 7). {6 marks]

[Maximum mark: 12}

The weights of the edges of a graph & with vertices A, B, C, D and E are given in the

following table.
A B C D E
A — 1l 18 I2 9
B 11 - 17 13 i4
C 18 17 - 16 10
D 12 13 16 - 15
E 9 14 10 15 -
(a) Starting at A, use the nearest neighbour algorithm to find an upper bound for

&

the travelling salesman problem for G. [4 marks]

(i) Use Kruskal’s algorithm to find and draw a minimum spanning tree for
the subgraph obtained by removing the vertex A from G.

(ii) Hence use the deleted veriex algorithm to find & fower bound for the
travelling salesman problem for &. [8 marks]

Turn over = 57 —
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[Maximunr mark: 14]

(a)

o))

The sequence {x,}. n€Z", satisfies the recurrence relation u,,, =5u,, —6u, .
Given that , =u, =3, obtain an expression for u, in terms of . {6 marks]
The sequence {v,}. neZ', satisfies the recurrence relation v, =4v, , ~4v, .

Given that v =2 and v, =12, use the principle of strong mathematical
induction to show that v, =27 (2n-1). [8 marks]
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MATHEMATICS
HIGHER LEVEL
PAPER 3 - CALCULUS
SPECIMEN

1 hour

INSTRUCTIONS TO CANDIDATES

* Do not open this examination paper until instructed to do so.

= Answer all the questions.

+ Uniess otherwise stated in the guestion, all numerical answers should be given exactly or
correct to three significant figures.

= A graphic display calculator is required for this paper.

= A clean copy of the Mathematics ML and Further Mathematics HL formula booklet is required
for this paper.

* The maximum mark for this examination paper is [60 marks].

3 pages
@ International Baccalaureate Grganization 2012

-2- SPEC/5/MATHL/HP3/ENG/TZO/SE

Please start each guestion on a new page. Full marks are nof necessarily awarded for a corvect answer
with no working. Answers must be supported by working andior explanations. In particular, solutions
Jound from a graphic display caleulator should be supported by suitable working, e.g. if graphs are nsed io
find a solution, you should skeich these as part of your answer. Where an answer is incorrect, some marks
may be given for a correct method, provided this is shown by written working. You are therefore advised

ta show all working.

1.

_58_

[

[Maximun mark: 14}
The function [ is defined on the domain ]——;—E—, Q;—[ by f(x)=In(l+sinx).

]
Show that f"(x) = =,

(@) ow that f7(x) (1+sinx)
() (i) Find the Maclaurin series for (x) up to and including the term in x*.

(iiy Explain briefly why your result shows that f is neither an even function
nor an odd function.

i . In(l4sinx)—
(c) Determine the value of l]mw _
X0 x

[Maximum mark: 8

Consider the differential equation

xd_y=y+\/m,x>0,x2>y2.

dx

(a) Show that this is a homogeneous differential equation.

{b) Find the general solution, giving your answer in the form y= f(x).

[+ marks]

[7 marks]

[3 marks]

[ mark]

[7 marks]
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[Maximunt mark: 13}
Consider the differential equation

%=2e‘+ytanx,givcﬁ that y=1 when x=0.

The domain of the function y is [0, g{

{a) By finding the values of successive derivatives when x =0, find the Maclaurin

series for y as far as the term in x°.

(b} (i) Differentiate the function e*(sin x+cosx) and hence show that

1 .
Ie'cosxdx:Ee‘(smx-rcosx)«bc.

(it} Find an integrating factor for the differential equation and hence find

the solution in the form y= f(x).

[Maxinnan mark: 10]

Let f(x)=2x+|x], xcR.

(a} Provethat f is continuous but not differentiable at the point (0, 0).

(b) Determine the value of I_a“f(x)dx where a> 0.

[Meaxinnun mark: 13}

. e (= x”
Consider the infinite series Z%
o on %2

(a) Find the radius of convergence.

(b} Find the interval of convergence.

{6 marks}]

[9 marks]

{7 marks]

[3 marksj

4 marks]

[9 marks]

_59_
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MATHEMATICS

HIGHER LEVEL

PAPER 3 - SETS, RELATIONS AND GROUPS
SPECIMEN

1 hour

INSTRUCTIONS TO CANDIDATES

* Do not open this examination paper until instructed to do so.

= Answer all the questions.

» Unless otherwise stated in the question, all numerical answers should be given exactly or
correct to three significant figures.

+ A graphic display calculator is required for this paper.

= A clean copy of the Mathematics HL and Further Mathematics HL formula booklet is required
for this paper.

* The maximum mark for this examination paper is {60 marks].

3 pages
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Please start each question on o new page. Full marks are not necessarily awarded for a correct answer
with no working. Answers must be supported by working and/or explanations.  In particular, solutions
Jound fiom a graphic display calewlator should be supported by suitable working, e.g. if graphs are used 1o
find a solution, you should sketch these as part of your answer. Where an answer is incorrect, sone marks
may he given for a correct method, provided this is shown by writien working. You are therefore advised
to show all working.

1.

_60_

[Maximum mark: 14]

(a) The relation R is defined on Z° by aRb if and only if ab is even. Show that

only one of the conditions for R to be an equivalence relation is satisfied. {3 marks]

(b) The relation § is defined on Z° by aSk if and only if a° =4 (mad 6).

(i) Show that S is an equivalence relation.

(ii) For cach cquivalence class, give the four smallest members. 19 marks}
[Maximum mark: 13]
The binary operations © and * are defined on R" by

a@b=+ab and axb=a’h?.

Determing whether or not
(2) @ iscommutative; [2 marks]
(b) = is associative; 4 marks]
{c} * isdistributive over ©; {4 marks]
(d} © hasan identity clement. {3 marks]
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[Maxinam mark: 16}

The group {G,x,} is defined on the set {I, 2,3, 4,35, 6} where x, denotes
multiplication modulo 7.

(@) (i) Write down the Cayley table for {G, x,}.
(ii) Determine whether or not {G, x,} is cyclic.
(iii) Find the subgroup of & of order 3. denoting it by H.

(ivy Identify the element of order 2 in & and find its coset with respect to .

(b) The group {K,¢} is defined on the six permutations of the integers 1, 2, 3
and o denotes composition of pesmutations.

(i) Show that {K, ¢} is non-Abelian.

(ii) Giving a reason, state whether or not {G, %,} and {K, o} are isomorphic.

[Maxinium mark: 9f

The groups {G, *} and {H, ©} are defined by the following Cayley tables.

&) * E |1 A B C
E E A B C
A A E C B
B B C A E
C C B E A
H Q z a
e ¢ a
a a e

By constdering a suitable function from G to H, show that a surjective homomorphism
exists between these two groups. State the kemel of this homomorphism.

[Maxinunr mark: 8]

Let {G, *#} bea finite group and let A be a nen-empty subset of . Prove that {H, +}
is a group if H is closed under *.

[10 marks]

{6 marks]

- 61
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Please start each question o a new page. Full marks are not necessarily awarded for a correct anser
with no working, Answers must be supporied by working and/or explanations. In particular; selutions
Jound from a graphic display calculator should be supported by suitable working, e.g. if graphs are nsed to
find a solution, you should sketch these as part of your answer. Where an answer Is incorrect, some marks
may be given for a correct method, provided this is shown by written working. You are therefore advised
ta show all working.

MATHEMATICS
HIGHER LEVEL
PAPER 3 - STATISTICS AND PROBABILITY
i, [Maximum mark: 10}
SPECIMEN
A shopper buys 12 apples from a market stalf and weighs them with the following

1 hour results (in grams).

117, 124, 129, 118, 124, 186, 121, 126, 118, 121, 122, 129
INSTRUCTIONS TO CANDIDATES 72124, 129, 18, 124, 116 121 126,
You may assume that this is a random sample from a normal distribution with mean

* Do not open this examination paper until instructed to do so. 2 and varianee o

» Answer all the questions.
* Unless otherwise stated in the question, all numerical answers should be given exactly or

correct to three significant figures. (a) Determine unbiased estimates of x and a’. [3 marks]
* A graphic display calculatoris required for this paper.
* Aclean copy of the Mathematics HL and Further Mathematics HL formula booklet is required (b) Determine a 99 % confidence interval for p. {2 marks]
for this paper.
* The maximum mark for this examination paper is [60 marksj. (¢) The stallholder claims that the mean weight of apples is 125 grams but the

shopper claims that the mean is less than this.
(i)  State suitable hypotheses for testing these claims.
(i) Caleulate the p-value of the above sample.

(i) Giving a reason, state which claim is supported by your p-value using
% 5 % significance level. [3 marks]

5 pages
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[Meaximum mark: 12]

When Andrew throws a dart at a target, the probability that he hits it is %; when Bill
- . o] .
throws a dart at the target, the probability that he hits the it is T Successive throws

arc independent. One evening, they throw darts at the target aliernately. starting with
Andrew, and stopping as soon as one of their darts hits the targel. Let X denote the
total number of darts thrown.

(a) Write down the value of P(X =1) and show that P(X =2) =%. 12 marks]

(b) Show that the probability penerating function for X is given by

2 e
GW)= 3_3’3—[; . 16 marks]

(¢) Hence determine E(X). f4 marks]
[Maxinnon mark: 9}
The weights of adult monkeys of a certain species are known to be normally distributed,
the males with mean 30 kg and standard deviation 3 kg and the females with mean
20 kg and standard deviation 2.5 kg.
(8) Find the probability that the weight of a randomly selected male is more than

twice the weight of a randomly selected female. [3 marks]
(b) Two males and five females stand together on a weighing machine. Find the

probability that their total weight is less than 175 kg. [ marks]

Turn over = 6 3 —
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[Maximum mark: 157

The students in a class take an examination in Applied Mathematics which consists
of two papers. Paper 1 is in Mechanics and Paper 2 is in Statistics. The marks
obtained by the students in Paper 1 and Paper 2 are denoted by (x, ¥) respectively
and you may assume that the values of (x, y)} form a randoem sample from a bivariate
normal distribution with correlation coefficient p. The teacher wishes to determine
whether or not there is 2 positive association between marks in Mechanics and marks
in Statistics.

(a) State suitable hypotheses.

The marks obtained by the 12 students who sat both papers are given in the

following table.

Student A|lB|C|DJjE}|F|G|H I 11 K| L
x 52147 |82 |69 |38 (5072146 |23 |60 |42} 33
¥y 55 (44 )79 | 62 {41 137 1 T1 {44 )31 |45 47} 49

() (i) Determine the product moment correlation eoefficient for these data and
state its p-value.

(iiy Interpret your p-value in the context of the problem.

(¢} George obtained a mark of 63 on Paper | but was unable to sit Paper 2 because
of iliness. Predict the mark that he would have obtained on Paper 2.

(d}  Another class of 16 students sat examinations in Physics and Chemistry and
the product moment correlation coefficient between the marks in these two
subjects was calculated to be 0.524. Using a | % significance level, determine
whether or not this value suggests a positive association between marks in
Physics and marks in Chemistry. i

[1 mark]

{3 marksf

{4 marks]

[3 marks]
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[Maxinan mark: 14}

The discrete random variable X has the following probability distribution, where

0<9<l.
3

x 1 2 3
P(X =x) e 268 1-36
(a) Determine E(X) and show that Var (X)=60~166". {4 marks]

In order to estimate &, a random sample of » observations is obtained from the
distribution of X,

(b) (i) Giventhat X denotes the mean of this sample. show that

Bt

g =22

= ‘

is an unbiased estimator for @ and write down an expression for the
variance of &, intermsof r and 8.

(iiy Let ¥ denote the number of observations that are equal to | in the sample.
Show that ¥ has the binomial distribution B{n, &) and deduce that

' . . . .
¢, =— is another unbiased estimator for 8. Obtain an expression for the
#

variance of &,.

(iit) Show that Var(é,) < Var(@z) and state, with a reason, which is the more

efficient estimator, &, or &,. [10 marks]

—_ E;ll —_
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Human Sciences Program : 2010 £ 14 A2 4, 2011 F 12424, 2012 F204H 8 4
Chemistry- Biology Combined major program : 2011 £ 9 &5 34, 2012F 10&5 4 £
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