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Newton's formula for cooling: T' (t) = Tepy + (To — Tenv) € i

Where:

« T (t) is the temperature of the body at time £,
Tno is the temperature of the surrounding environment,
Ty is the initial temperature of the body (look up average body temperature for this),

t is the time after death in hours, and

2}» _ T (t + 2) - TE)’H.‘
T(t) — Tonw

k is a constant that can be calculated using the formula e
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Newton's formula for cooling: T' (t) = Tepy + (To — Tenw) € u
Where:

T (t) is the temperature of the body at time ¢,
Tenv is the temperature of the surrounding environment,
T is the initial temperature of the body (look up average body temperature for this),

t is the time after death in hours, and

ok T(t+2) — Teno
k is a constant that can be calculated using the formula e 2% — M
T(t) — Teny

Let k represent a constant that is necessary to resort to Newton’s formula of cooling.
Exponential negative 2k (or e to the negative 2k) equals the temperature of the
surroundings subtracted from the temperature of the body two hours after t when the
body temperature was taken, all over the temperature of the body at time t minus the
room temperature.
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First Murder Mystery: A Warm-Up

e by attima 1,

Mrs Camphell was found dead in her physics classroom: a bullet 1o the brain seemed to he the cause of her
death. It was not suicide for the bullet wound was on the left side and Mrs Campbell was right handed. Also,
o end her own life

dock was able o gather that Mrs Camphell was the most hated teacher at St
. Whish made it a it h.m\ to nartow down he suspects. The sy clue Sherlock

ihe surounding anvirorment

= T is the intisl temperatuns of the body 5k UD versge body temparaties for s,

= iz the e afler death in hoars, and

ks m constant that can be calcualad using the formuia ¢

T

Answer:

Aecording t the wonling of the problem treated. after subsituting the va
& spproxi ecquals 0.07.

So the time r elapsed before the body was found ot Gpm is about 1.38 howrs: the owner was ks

v 4:37pm (4:40pm]

can be

ies and processing the date, it

aroud 4

he surrounding

e of 2K, we sublmat 1
environment from the temperat plus 2, and we
the body al time { minus the temperature of the surrounding environment

i exponential rinus
Iy att

temperature. of
ide the result by th

The suspects are

()

n blackmailing,
ays been jealous mm twin sister.
¢ day

|h;mmu bady president, who Mrs Campbel] had b awid badd up to/add s and b

11 twin. who had

- minus.

s the dilk
h

o subtraet b from a; to deduct

Who was the culpr

a imes b o mulkiply a by b product of a by

Answer:
MC=Mary Campbell
>

abjerd) 1o factorise ab/to Factor out ab, o or

Mar

‘ampbell is the culprit

Second Murder Mystery

You and your class have rented out o mansion for an end of year celebeation Uesposant n expons
= Everyone is having a lot of fun hay out, playing games, and food. ) e O L et = :
addenly 300 al hes 3 oud sream coming o the upstais.of he masion
e nushes upstairs and you all see that on their way (o the bathroom one of coady sine squared x, cosine cubed y (pron. /sain/) = |
ot classtiates e discovered 5 desd ody in the aflway outide of ¢ ey the one third * )
I : - i

The man whe s died is the owner of the mansion and no one seems 1o know

racine earrée de | he square 01 of

did it. The only thing everyone s that it must be someone in the
class hecause there was no one else in the munsion. At the time the bady was
found the entire class is present

racing cubique de|he cubs root of 1

o < to the ; expenential x

One of your

nds comes up with the suggestion that maybe if they knew the
time of death you can determine who must be the murderer based on who was
most likely to be with the mansion owner at that

Iny et log P se lisc

mmon Togarithm of P (dans | tion, Tn y et Tog P se Tise

How would you proceed ?

i S chilltes — 5 place lo
<a; tabl

Another aneofyur el s the o tat Knowing s texmpeatur of the body v el o igure out the érstiqus — charsetsristic,

of his death, s0 immediately » thermometer s found md pse’s body temperature is taken

1 logs; ségle i salcu

1o s nczotrcrcats the by i 33,8 dgeecs Celsts 16 when T body wis found. T hours ke

the hody’s temperature is laken again bul it is now found o be 30.33 degrees Cross-s

n
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Gerrymandering is the process of drawing voting districts unfairly in favor of one’s

E = political party.
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Explain in one sentence the use of each equation.

|(one party's wasted votes) - (other party's wasted votes)|

total number of votes

PP(S) = 4Tt area enclosed by the district

(perimeter of the district)2

13
%‘- e = s
Ml "~y - —
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Which parameters and data can a mathematician look at to check it?

How it works

Population equity; Compactness and contiguity; Votes;
Traditional districting principles (respecting communities)
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A
v C
We can try to quantify gerrymand by r bly shaped" a vo s, T m j
Polsby-Popper Compactness Score of district 5, PP(S), m 3 U nne ary” perimeter S has

B Wasted votes are those that do not affect an election: either votes above the 50%
(perimeter of the district)® majority thresheld for a winning candidate or any for a losing candidate, The
If there is too much pr er fo fthere isa smount imete efficiency gap (EG) is one method for measuring gerrymandering by adding up the
: C for the are ( oserto 1 wasted votes of each party's candidates over all electoral districts.

If PP(s) is close to 0, this indicates that the _ |(ene party's wasted votes) - (other party's wasted votes)|
district might have been gerrymandered EG=

total number of votes
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Comment traduire le verbe “représenter”?

Traduisez les phrases suivantes en faisant particulierement attention au sens du verbe “représenter”.
Evitez le verbe “to represent” chaque fois que possible.

1. Le terrorisme représente une grave menace pour la démocratie.
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Comment traduire le verbe “représenter”?

Traduisez les phrases suivantes en faisant particuliérement attention au sens du verbe “représenter”.
Evitez le verbe “to represent” chaque fois que possible.

1. Le terrorisme représente une grave menace pour la démocratie.
[errorism is/poses a serious threat to liberal democracy.

2. Ecrire un livre comme celui-ci représente beaucoup de travail.
Writing a book like this involves/means a lot of work.

3. Les matiéres premiéres représentent 50% de nos cotits de production.
Raw materials account for 50% of our production costs.

4. Que représentent les lettres OMS?
What do the letters WHO stand for?

5. La photo représente deux amoureux embrassés, et non deux amoureux en train de s’embrasser.
['he picture shows two lovers kissed, not two lovers kissing.
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Les prépositions qui accompagnent des adjectifs

Complétez les phrases suivantes avec Uadjectif et la préposition qui conviennent.

.Thestormwas ........................................ .. a lot of damage. (responsable de)
. Don’t get me, [’m not to blame. (étre en colere, fdché)
3. Everyone was ... .. your language skills. (impressionné par)
economics? (s 'intéresser a)
the end-of-year results. (dé¢u par)

. The climate here is very ............................................... . California’s. (similaire a)

. The police station the metro. (prés de)

6
7. Denmark is Very ............................ .. its Nordic neighbours. (différent de)
8
9

. My flat isn’t very the station. (loin de)
10. Self-governance is autonomy. (synonyme de)
11. The voters were the government’s decision to cancel its plans. (content de)
12. Many aren’t the seriousness of the problem. (conscient de, au courant de)
13.People ... . their weight may become anorexic. (obsédé par)
14. The maths teacher was ... my homework. (satisfait de) ey ‘*_
15. Most people feel the rise in temperature. (inquiet de, préoccupé par)

16. They are outside financial support. (dépendant de)
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Les prépositions qui accompagnent des adjectifs

Complétex les phrases suivantes avec Uadjectif et la préposition qui conviennent.

. The storm was responsible for a lot of damage. (responsable de)

. Don’t get angry or cross with me, I’'m not to blame. (étre en colére, fdché)

. Everyone was impressed with your language skills. (impressionné par)

. Are you interested in economics? (s ‘intéresser a)

. The shareholders will be disappointed with the end-of-year results. (dé¢u par)
. The climate here is very similar to California’s. (similaire )

. Denmark is very different from its Nordic neighbours. (différent de)

. The police station is close to the metro. (pres de)

1
2
3
4
5
6
7
8
9

. My flat isn’t very far from the station. (loin de)

10. Self-governance is synonymous with autonomy. (synonyme de)

11. The voters were pleased / happy with the government’s decision to cancel its plans. (content de)
12. Many aren’t aware of the seriousness of the problem. (conscient de, au courant de)

13. People obsessed with their weight may become anorexic. (obsédé par)

14. The maths teacher was satisfied with my homework. (satisfait de)

15. Most people feel concerned about the rise in temperature. (inquiet de, préoccupé par)

16. They are dependent on outside financial support. (dépendant de)




4~ 13 S6LV. Anglais (maths)

Université
d’ORLEANS

Data Manipulation

Les prépositions qui accompagnent des adjectifs

Complétez les phrases suivantes avec Uadjectif et la préposition qui conviennent.

1. The storm was responsible for a lot of damage. (responsable de)

2. Don’t get angry or cross with me, I’m not to blame. (étre en colére, fdché)

3. Everyone was impressed with your language skills. (impressionné par)

4. Are you interested in economics? (s ‘intéresser a)

5. The shareholders will be disappointed with the end-of-year results. (décu par)

6. The climate here is very similar to California’s. (similaire a)

7. Denmark is very different from its Nordic neighbours. (différent de)

% 8. The police station is close to the metro. (pres de)

= 9. My flat isn’t very far from the station. (loin de)
10. Self-governance is synonymous with autonomy. (synonyme de)
11. The voters were pleased / happy with the government’s decision to cancel its plans. (content de)
12. Many aren’t aware of the seriousness of the problem. (conscient de, au courant de)
13. People obsessed with their weight may become anorexic. (obsédé par)
14. The maths teacher was satisfied with my homework. (satisfait de)
15. Most people feel concerned about the rise in temperature. (inquiet de, préoccupé par)

16. They are dependent on outside financial support. (dépendant de)
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SRR AR

PART 1: How false news can spread =

1. Why should we be more careful today about information and data displayed in the news?

_'I" 'ﬂ.‘

2. Oral comprehension.

Watch TED-Ed’s video about how false news can spread (00:00-03:02) and answer the following questions.
£
E‘,._ QT!"‘l’g‘Ko Read the questions before watching the video so you know what to expect.

OW FALSE NEWS
~ SPREADS ;
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3 Right or wrong? You may have to justify your answer.

: 1.Decades ago there were fewer newspapers so the information was less trustworthy: ..........................................

= 2.Aggregated sources of news like the Associated Press (AP) are a safe way to avoid the circulation of misinformation:

EE— 3.Since information travels fast and everybody can participate, false data are easily corrected: ................................

':: 4.Children that:should have been vaccinated wereicontaminated: ssasmvsnsrm e aieaass:

- o B ..o S T S T P A T A R R e S S S S o

- 5. Thevideosuggestsiserions journal Sishonl Ao tiake | OKES i suessummmmassammes e ams oes S R A e . = =
£ # -

; 6.In terms of information, new technologies have had positive effects: ...

Answer the following question through complete sentences.
7.Why can it be said that Mark Twain’s quotation proves the precise point it is making?
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Right or wrong? You may have to justify your answer.

1.Decades ago there were fewer newspapers so the information was less trustworthy: Wrong. In previous decades most
media with global reach consisted of several major newspapers and networks which had the resources to gather
information directly.

2.Aggregated sources of news like the Associated Press (AP) are a safe way to avoid the circulation of misinformation:
Wrong. The speed with which information spreads now has created the ideal conditions for “circular reporting,” when
publication A publishes misinformation, publication B reprints it, and publication A then cites B as the source for the
information. =
3.Since information travels fast and everybody can participate, false data are easily corrected: Wrong. The pseudo- T
scientific article linking vaccination and autism has repeatedly been discredited by the scientific community but the belief
persists. It is also a form of problematic circular reporting when multiple publications report on the same initial piece of

=

il R

false information which then appears to another author as having been verified by multiple sources. Moreover an
unverified fact in a wiki page can make its way into a published article that may later be added as a citation for the very
same wiki information.
E 4.Children that should have been vaccinated were contaminated: Right. Deliberately unvaccinated children are now
3 contracting contagious diseases that had been virtually eradicated in the US.
E*‘-} 5.The video suggests serious journals should not make jokes: Wrong. A joke article in the British Medical Journal has
| = been referenced in serious science publications over 400 times. But the problem is not the joke, it is the fact outlets pick it
- up not in on the joke.
E 6.In terms of information, new technologies have had positive effects: Right. User-generated content may entail circular =
a2 reporting, but recent advances in communication technologies have had immeasurable benefits, such as breaking down
£ = the barriers between information and people.
E Answer the following question through complete sentences.

7.Why can it be said that Mark Twain’s quotation proves the precise point it is making?

The quote usually attributed to Mark Twain says that “A lie can travel halfway around the world while the truth is putting
on its shoes.” Since there is reason to doubt that Mark Twain ever said this at all, the attribution of the quote is an
example of misinformation that “travelled halfway around the world.”
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:7, HOW STATISTICS @
- CAN,BE MISLEADING

PART 2: How statistics can be misleading

1. Consider the following problem and make a decision according to the data provided.

Justify.
Imagine you need to choose between two hospitals for an elderly relative’s surgery.

Out of each hospital s last 1000 patients, 900 survived at Hospital A, while only 800

4 4R H i ; i ; Safgto h
1 it survived at Hospital B. Which is the better choice?

tane

10071000 - 5
SUTD - B 2. What could be wrong about one’s spontaneous decision in that particular case?

. 2
E oserTat
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3. Actually, not all patients arrive at the hospital with the same level of health.

Let s divide each hospital’s last 1000 patients into those who arrived in good health and those who arrived in poor health.
Hospital A had only 100 patients who arrived in poor health, of which 30 survived. But Hospital B had 400, and they
were able to save 210. Which hospital should one choose? Describe your calculations.

4. What contradiction do the results raise? Do you know what to call such a phenomenon?

-3 5. What factor should you take into account in the following cases before drawing definitive conclusions? Which is the
S lurking variable?

| s
A :
!

a. One study in the UK appeared to show that smokers had |b. An analysis of Florida’s death penalty cases seemed to
a higher survival rate than non-smokers over a twenty-year |reveal no racial disparity in sentencing between black and
time period. white defendants convicted of murder.

FLORTDA'S DEATHEHNEIRN

2 R e i
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Y

3. Actually, not all patients arrive at the hospital with the same level of health.

EE Let s divide each hospital’s last 1000 patients into those who arrived in good health and those who arrived in poor health.
Hospital A had only 100 patients who arrived in poor health, of which 30 survived. But Hospital B had 400, and they
were able to save 210. Which hospital should one choose? Describe your calculations.

Hospital B is the better choice for patients who arrive at hospital in poor health, with a survival rate of 52.5% (210/400).
What if your relative’s health is good when she arrives at the hospital? Strangely enough, Hospital B is still the better
T choice, with a survival rate of over 98% ((800 total survivors — 210 survivors originally in poor health)/600 who arrived
in good health).

6. What contradiction do the results raise? Do you know what to call such a phenomenon?

| How can Hospital A have a better overall survival rate if Hospital B has better survival rates for patients in each of the 5

two groups? Here is a case of Simpson’s paradox, where the same set of data can appear to show opposite trends - =

S

e

L

Ay

i > depending on how it is grouped. Or in other words, it is possible to draw two opposite conclusions from the same data fae z ey
£ depending on how you divide things up. It often occurs when aggregated data hides a conditional variable, sometimes T

known as a lurking variable, which is a hidden additional factor that significantly influences results. Here the hidden
factor is the relative proportion of patients who arrive in good or poor health.
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3. Actually, not all patients arrive at the hospital with the same level of health.

Let s divide each hospital’s last 1000 patients into those who arrived in good health and those who arrived in poor health.
Hospital A had only 100 patients who arrived in poor health, of which 30 survived. But Hospital B had 400, and they
were able to save 210. Which hospital should one choose? Describe your calculations.

4. What contradiction do the results raise? Do you know what to call such a phenomenon?

-3 5. What factor should you take into account in the following cases before drawing definitive conclusions? Which is the
S lurking variable?

| s
A :
!

a. One study in the UK appeared to show that smokers had |b. An analysis of Florida’s death penalty cases seemed to
a higher survival rate than non-smokers over a twenty-year |reveal no racial disparity in sentencing between black and
time period. white defendants convicted of murder.

FLORTDA'S DEATHEHNEIRN

2 R e i
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7. What factor should you take into account in the following cases before drawing definitive conclusions? Which is the
a. One study in the UK appeared to show that smokers had a higher survival rate than
non-smokers over a twenty-year time period.

lurking variable?
That is until dividing the participants by age group showed that the non-smokers were

B \mﬁ
% variable and are vital to correctly interpret the data.

significantly older on average, and thus more likely to die during the trial period,
precisely because they were living longer in general. Here the age groups are the lurking

b. An analysis of Florida’s death penalty cases seemed to reveal no racial disparity in
sentencing between black and white defendants convicted of murder.

Dividing the cases by the race of the victim told a different story. In either situation,
black defendants were more likely to be sentenced to death. The slightly higher overall o
sentencing rate for white defendants was due to the fact that cases with white victims
7 were more likely to elicit a death sentence than cases where the victim was black, and
f most murders occurred between people of the same race.

FLORIDA’S DEATH (HaNIR
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