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1. Bad driving: What are we thinking?

Engage p. 9
STEP 1
1. taustapeili
2. istuin
3. tuulilasi
4. (takalasin) pyyhkijä
5. ohjauspyörä
6. pakoputki
7. vaihteet
8. rengas
9. takavalot
10. takakontti
11. puskuri
12. nopeusmittari
13. äänimerkki
14. jarrupoljin	
15. akku
16. vararengas
17. bensiinitankki
18. bensiinimittari
19. vaihdekeppi
20. kytkin
21. vilkku
22. pölykapseli
23. moottori
24. lokasuoja
25. ajovalot
26. vetokoukku
27. virtalukko

STEP 2
1. seat
2. battery
3. exhaust pipe
4. bumper
5. speedometer
6. spare tyre
7. fuel tank
8. clutch
9. blinker
10. hubcap



Suggested 1a p. 13
1. Most people have behaved badly in traffic and young drivers are more likely to be aggressive.
2. Drivers might have the illusion that they can control other drivers and that they are able to estimate relative speed.
3. Research shows that drivers more readily dehumanise other drivers and pedestrians in ways they wouldn't when interacting face to face.
4. Research shows aggressive behaviours are more likely if the aggressor believes they are the more important and wealthier driver.
5. We have a false sense of security on the road.
6. Others on the road can see you and your behaviour / how you behave.
7. We drive less carefully and more aggressively when we're alone than when we have passengers.
8. Phone conversations are unsafe no matter what device is used as the driver is being distracted by the conversation.

1b p.13
1. road users
2. behind the wheel
3. a vehicle looming in our rear view
4. hang on the bumper
5. a face-to-face situation
6. research shows that
7. simple punitive measures
8. over time
9. prone to error
10. we tend to overestimate
11. safe braking distance
12. near misses
13. in the most extreme cases
14. dehumanise other drivers
***
15. behave aggressively toward pedestrians
16. most of the time
17. a false sense of security
18. evidence shows that
19. relatively few accidents

1c p. 14
1. What kind of road users
2. go/get behind the wheel
3. Research shows / Studies show 
4. more prone to error / more prone to make/making mistakes/errors 
5. behaving/behave aggressively toward pedestrians
6. a false sense of security. 

1d p. 14
STEP 1
1. subset
2. contradictory
3. overestimate
4. underestimate
5. dehumanise 
6. outrank
7. interacting
8. incompetence
9. upside
10. illegal

STEP 2
	1. able
	kykenevä
	unable	
	kykenemätön

	2. comfortable
	miellyttävä; mukava
	uncomfortable
	epämiellyttävä; epämukava

	3. happy
	onnellinen; iloinen
	unhappy
	onneton; surullinen

	4. healthy
	terveellinen
	unhealthy
	epäterveellinen

	5. interesting
	kiinnostava; mielenkiintoinen
	uninteresting
	ei- kiinnostava; mielenkiinnoton

	6. load
	ladata, lastata
	unload
	purkaa

	7. capable
	pystyvä
	incapable
	kykenemätön

	8. comparable
	verrattavissa
	incomparable
	ei verrattavissa

	9. significant
	merkittävä
	insignificant
	merkityksetön

	10. literate
	luku- ja kirjoitustaitoinen
	illiterate
	luku- ja kirjoitustaidoton

	11. logical
	looginen
	illogical
	epälooginen

	12. mature
	kypsä
	immature
	epäkypsä

	13. probable
	todennäköinen
	improbable
	epätodennäköinen

	14. rational
	järkeenkäypä
	irrational
	järjenvastainen

	15. regular
	säännöllinen
	irregular
	epäsäännöllinen

	16. comfort	
	mukavuus
	discomfort
	epämukavuus

	17. satisfied
	tyytyväinen
	dissatisfied/unsatisfied
	tyytymätön/tyydyttämätön





1e p. 16
1. Some crimes seem irrational and illogical.
2. Sloppy's murder was incomparable and the evidence/proof contradictory.
3. It was unlikely that an outsider had been in the room.
4. It wasn't insignificant/irrelevant that there was water and broken glass on the floor.
5. Do you underestimate your skills or can you guess why Sloppy was found dead on the floor?
Answer: Sloppy was a goldfish.


1f p. 16
STEP 1 Suggested
1. Most drivers leave their lanes too early and join the congested one.
2. Drivers tend to drive closer to cyclists wearing helmets.
4. Drivers are more likely to be courteous when the other car has extra passengers inside.

STEP 2
1. a
2. b
3. c
4. b
5. c

TAPESCRIPT 
Scientific explanations for traffic jams
 The main reason for congestion is the human inability to maintain a steady, constant speed on the road. In theory, self-driving cars could communicate with each other – something that human drivers at the moment find hard to do. If a road shrinks from two lanes to one, it would actually be the most efficient way for all drivers to stay in their lane right until the point where the lanes converge and then execute a zipper merge. However, most driver tend to shift over to the open lane much too early. This causes traffic jams and congestion. Unfortunately, an individual driver doesn’t seem to be able to comprehend the larger traffic system and take other road users into account. //1
 
As far as safety on the roads is concerned, it's somewhat surprising that motorists actually tend to drive closer to those cyclists that are wearing helmets. We make on-the-fly assumptions when behind the wheel. That's why drivers adopt unconscious tics that might be so automatic that even the motorists themselves never become fully aware of the existence of such knee jerk reactions. //2
 
In what sounds like an exciting job, researchers sat in their vehicles at intersections and refused to budge even when the light turned green. They did this to find out who would honk at them. There were three main findings. Men tended to honk more quickly than women. People with expensive cars also leaned more rapidly on their horn although, interestingly enough, people in convertibles were less likely to honk. Looking into the underlying reasons for these research outcomes would call for more studies. //3
 
There are also amusing patterns in driver politeness. Elderly drivers are more likely to stop for others. Drivers are also quite frequently courteous when the other vehicle has extra passengers inside. People also tend to violate traffic rules more the closer they are to home. This phenomenon has been dubbed the familiarity effect and seems to apply to going against the highway code. //4
 
What’s more, optical illusions can trick human drivers. Fog makes objects seem like they are travelling more slowly than they are in reality. Experiments also show that humans are really bad at estimating the speed of an oncoming train at a crossroads until it has nearly reached them. Is this human weakness another point in favour of self-driving cars perhaps? //5

1i p. 19 
1. b
2. b
3. a
4. a
5. a
6. a
7. a
8. b
9. b
10. a

1. 

Glossary: Traffic

A p. 20
1. 	road rage
2.	 idling
3.	 electric car
4.	 oncoming traffic
5.	 speeding ticket
6. congestion
7.	 gravel road
8. 	accelerate
9.	 hard shoulder
10. zebra crossing
11. fender bender
12. car pool

B p. 21
1. Could I see your driving licence / driver's license, please? If your dog ate it, you should have got/gotten a new one right away.
2. Didn't you see the yield sign, or why did you accelerate / speed up like crazy?
3. You have parked your car on the pavement/sidewalk. Why?
4. You just went the wrong way in the roundabout and caused a head-on collision. Do you have anything to say in your defence?
5. Doesn't your speedometer work properly?
6. Why did you overtake/pass seven cars with only one hand on the steering wheel?
7. The local traffic wardens / traffic cops say that you have dozens of unpaid parking tickets.
8. Road rage puts other road-users at risk. What on earth were you thinking?
9. Didn't you notice the pedestrian / zebra crossing or why didn't you stop your vehicle right away / immediately?
10. Where did you take your driver's ed(ucation) classes? Maybe you should ask for a refund / your money back?

2. Don’t bet on it

Engage p. 22
1. The total is 18 t-shirts, and one-third (6) of them are black (6/18 = 1/3 = 33.3%). The probability of picking a black t-shirt is 1/3 or 33.3%.
2. Out of a total of 17 people, three are your aunts. The probability of seeing one of your aunts first is 3/17 or 17.6%.
3. There are 20 numbers in all. Out of numbers 1 - 20 the following nine are a multiples of 3 or 5: {3, 6 , 9, 12, 15, 18, 5, 10, 20}. So the probability of getting a multiple of 3 or 5 is 9/20 or 45%.

2a p. 26
1. Its faces are smooth; it's got precise edges.
2. The pips that are carved out are filled with plastic that is of the same density (weight) as the plastic in the dice.
3. It makes him unsettled because to him it represents the unknowable.
4. His specialty is mathematics, the science of patterns.
5. Knowing the patterns helps him predict the future and know the unknowable.
6. It can be the key to survival.
7. There seems to be no way of knowing the outcome of a roll before the dice rests.
8. He realized that there were patterns that could be used in throwing the dice and betting on them.
9. It means that there are 36 different combinations for the dice to land with
10. He had predicted the date of his own death and committed suicide on that day to make the prediction come true.

2b p. 26
1. Arpakuution silmät on kaiverrettu noppaan ja sitten täytetty maalilla, jonka tiheys on sama kuin muovin, jota käytetään/on käytetty nopan valmistuksessa.
2. Tällä varmistetaan, ettei sivu, jossa on numero 6 ole hiukkaakaan kevyempi kuin sivu vastakkaisella puolella, missä on vain yksi silmä.
3. Varmastikin siinä on vain kyse oikeiden fysiikan lakien soveltamisesta ja sopivien matemaattisten yhtälöiden ratkaisusta.
4. Kyky huomata kaavoja/säännönmukaisuuksia on vahva ase evoluution henkiinjäämiskamppailussa.
5. Mutta on joitakin asioita, jotka eivät vaikuta olevan säännönmukaisia tai joiden kaavat ovat niin monimutkaisia tai niin piilossa, että ne ovat inhimillisen ymmärryksen ulottumattomissa.
6. Hän oli niin omistautunut pyrkimykselleen ennustaa sitä, mitä ei voi tietää, että kerran hän jopa myi vaimonsa omaisuuden kerätäkseen varoja pelipöydän panoksiin.

2c p. 27
1. The writer got his red dice on a trip to Las Vegas.
2. Pips are the dots indicating a numerical unit on dice. 
3. Mathematics is the writer’s field of expertise. He says maths is the science of patterns.
4. There are regular patterns in the movements of the Sun and the Moon which can be relied on to predict the future correctly.
5. Girolamo Cardano was a gambler who tried to use patterns to his advantage in the throw of dice.
6. Cardano reasoned that in the case of two dice being thrown, it made sense to bet on 9 rather than 10.
7. Cardano had predicted the date of his death: 21 September 1576. He committed suicide when the date finally struck.

2d p. 27
1. provided there is some way
2. it's just a matter of applying the right laws of physics
3. To become masters of fate, not its servants
4. the human species
5. some chance to predict the future 
6. in the evolutionary fight for survival
7. beyond human knowledge
8. the dice has been used since antiquity 
9. to raise the funds
10. when it came to his gambling
11. he took matters into his own hands
12. As much as I crave knowledge
13. most would prefer to opt out

2f p. 28
1. On
2. to
3. on/from
4. to
5. On
6. into
7. to
8. on
9. in
10. - 
11. through/into
12. beyond
13. to
14. on
15. On
16. to
17. - 
18. on
19. over/in
20. to
21. at
22. to
23. - 
24. on
25. to
26. on 
27. from/off 
28. across/on
29. on

2g p. 28
1. Ihmiset pelaavat uskoen voittoputkeen.
2. Ruletin pallo pysähtyi mustalle numerolle 26 kertaa peräkkäin. Ihmiset menettivät miljoonia uskoessaan punaisen numeron todennäköisyyteen.
3. Yhdennentoista heiton todennäköisyys on 50/50 eli sama kuin jokaisella heitolla, mutta kymmenen peräkkäisen kruunan heittämisellä on hyvin pieni todennäköisyys.
4. Apinat valitsivat silmien liikkeellä tietokonenäytöltä kahdesta vaihtoehdosta, joista toinen tuotti heille palkinnon. 5. Apinat uskoivat (ihmisten tavoin) voittojen tulevan jatkumossa.
6. Asioilla on usein yhteys, jolloin yksi seikka johtaa toiseen.

TAPESCRIPT
People make foolish choices when they are gambling, but there is possibly a good reason.
When we gamble, something peculiar occurs. It's called the 'hot hand' myth – an idea that luck comes in streaks. Believing in this myth can cost you a large amount of money. Playing e.g. roulette, your chances of winning stay the same throughout the game. If you win, your chances of another win aren't any better or worse. But we do not accept this fact, and people frequently bet on the possibility that streaks of luck will continue – the idea of the 'hot hand'. // 1
 		The opposite belief is to wager on the end of a good luck streak. People have the pathetic hope that events of chance must balance out. This is known as the gambler's fallacy. In 1913, at the roulette table at the Casino of Monte-Carlo, the ball fell on black 26 times in a row. Gamblers believed that the chances of the ball falling on red grew better with the length of the run of blacks and, as a result, lost millions. // 2
 		In truly random events like roulette or the lottery, there is no force which makes things more or less probable. If you toss a coin and get ten heads in a row, the chances of throwing yet another heads is still 50/50. (Of course, in the beginning before starting to toss a coin, the odds of throwing ten in a row are very little.)
 		The hot hand and gambler’s fallacy show that we have an irrational belief in the non-randomness of the universe. We can't quite believe that those coins, roulette wheels or playing cards really have the same probabilities on each toss, spin or deal. //3
 		An experiment in the University of Rochester showed that monkeys playing a gambling game are influenced by the same hot hand superstition as humans. The experiment involved monkeys using eye-movements to control a computer display. They shifted their gaze either left or right to show their picks. They were given two choices, one of which gave them a reward. The right option was random and had the same 50/50 chance as tossing a coin. Still, the monkeys tended to select the option they had previously won with, as if thinking their luck would continue.
 		Monkeys aren't taught probability theory at school. They haven't learned theories of randomness. The monkeys' choices must, therefore, be based on some basic feeling about how the world works. They share the same misconceptions as we humans.//4
 		The researchers argue that it’s sometimes beneficial to act this way. Often, chains of good luck or failure are linked. On some days everything seems to go your way, on another, nothing really works for you. There usually is an underlying reality here, things are connected so one thing leads to another. An example of this for the monkeys is food. Finding a ripe fruit to eat is a chance event, but also one which isn't independent. If you find one ripe fruit in a tree, the chances are that you'll find more in that same tree.
 		The deeper lesson in human nature is that we shouldn't be hasty in calling actions irrational. A belief in the hot hand might make you choose wrong, or worse, lose a lot of money. But it may be that in the long-term, in evolution, believing that luck comes in streaks can prove to be more often beneficial than harmful. //5


2i p. 29
1. anthropologist
a social scientist who specializes in the study of humanity
2. archaeologist
a specialist in the study of prehistoric peoples and their cultures
3. astronomer
a scientist who observes and studies the celestial bodies (planets, comets, asteroids, etc)
4. biologist
a specialist in the science of life or living matter in all its forms and phenomena
5. criminologist
a specialist in the study of crime and criminals
6. ecologist
a biologist who studies the relation between organisms and their environment
7. economist
an expert in the science of economics
8. geneticist
a biologist who specializes in genetics
9. geographer
a person who specializes in geographical research, delineation, and study
10. geologist
an expert in the field of geology, the study of what the Earth is made of and how it was formed
11. ichthyologist
an animal scientist who studies fish
12. immunologist
a medical scientist who specializes in the structure and function of the immune system
13. mathematician
a person skilled or learned in mathematics
14. meteorologist
a specialist who studies processes in the earth's atmosphere that cause weather conditions
15. neuroscientist
a neurobiologist who specializes in the study of the brain
16. nutritionist
a person who specializes in nutrition and the nutritive value of various foods
17. ornithologist
an animal scientist who studies birds
18. paleontologist
a specialist in the science of the forms of life in former geologic periods, as represented by their fossils
19. pathologist
a doctor who specializes in medical diagnosis
20. pharmacologist
an expert in the science of drugs (their composition and uses and effects)
21. physicist
a scientist trained in physics
22. physiologist
a biologist specializing in the functions of living organisms
23. sociologist
a social scientist who studies development of human society and human social relationships
24. statistician
an expert in or compiler of statistics
25. virologist
someone who studies viruses and viral diseases.
26. zoologist
a specialist in the branch of biology dealing with animals

2j p. 30
1. Ada Lovelace: English
Famous for being often regarded as the first computer programmer producing a mathematical algorithm that was later used in computers
2. Albert Einstein: German/American
Famous for changing history with 'E = mc2'
3. Alan Turing: British
Famous for cracking the German Enigma encryptions; also called "the Father of computer science"
4. Archimedes: Greek
Famous for being "the Greatest mathematician of antiquity"; came up with the law: "Any object, wholly or partially immersed in a fluid, is buoyed up by a force equal to the weight of  the fluid displaced by the object."
5. Blaise Pascal:French
Famous for inventing the mechanical calculator. The SI unit of pressure was named after him.
6. Galileo Galilei: Italian
Famous for making important discoveries relating to planetary motion and orbits. With his telescope he discovered the Sun had sunspots.
7. Girolamo Cardano : Italian
Famous for being a mathematician, physician, biologist, physicist, chemist, astrologer, astronomer, philosopher, writer, and gambler.
8. Isaac Newton: English
Famous for formulating the laws of gravity; the inventor of calculus.
9. Leonardo Fibonacci: Italian
Famous for introducing the Arabic numbering system; came up with a number sequence named after him (0, 1, 1, 2, 3, 5, 8, 13, 21,  24, 34, 55, 89, …)
10. Pythagoras: Greek
Famous for formulating a famous theorem in trigonometry on the three sides of a right triangle: a² + b² = c².
11. René Descartes: French
Famous for inventing 'the Cartesian coordinate system' (i.e. square grid lines, x and y axis, etc.).


2k p. 31
The bet was not fair. He calculated the probability wrongly. Probability does not accumulate, like 1/6 x 3. The probability of the man NOT getting a one in three throws is: 5/6 x 5/6 x 5/6, which is 125/216. This was the probability of the hustler winning and keeping the bet.
Thus, the remaining fraction, 91/216, was the actual chance of the man winning.


Glossary: Psychology

A p. 33
1. 	phobia
2. 	delusion
3.	 sanity
4.	 obsession
5.	 innate
6.	 frustration
7.	 insomnia
8.	 conscious
9.	 trait
10.	 mature

B p. 33
[bookmark: _GoBack]1. conscious
2. 	emotions
3. 	traits
4. reinforcement
5. intrinsic
6. therapy
7. disorders
8. self-esteem
9. anxiety
10. obsession



3. The ubiquitous woman

Engage p. 35
CERVIX is the narrow end at the opening of a woman's uterus (kohdunkaula).
TUMOR is a mass of tissue found in or on the body that is made up of abnormal cells (kasvain).
CELL is the smallest structural unit of a living thing, together cells form all living things (solu).
DIAGRAM is a line drawing made for mathematical or scientific purposes (diagrammi).
IN VITRO FERTILIZATION is the fertilization of an egg (munasolu) in a laboratory dish or test tube (keinohedelmöitys).
MITOSIS is a process of cell division in which two new nuclei are formed (solunjakautuminen).
EMBRYO is a human or animal in the early stages of development before it is born (alkio).
GENE MAPPING is used to identify and record the location of genes and the distances between genes on a chromosome (geenikartoitus).
IMMORTAL is something that lives forever (kuolematon).

Suggested 3a p. 38
1 Q: What kind of a woman can you see in the picture?
2 Q: What is HeLa?
3 Q: What happened to Henrietta’s cells after her death?
4 Q: How many of Henrietta’s cells are alive today?
5 Q: How did the writer find out about HeLa cells?
6 Q: What happens in mitosis?
7 Q: When can cancer occur?
8 Q: Why do we still have Henrietta’s cells?
9 Q: What is special about Henrietta’s cells?
10 Q: What is contradictory about Henrietta and her cells?

3c p. 40
1. the late 1940s 
2. reached the age of thirty
3. hundreds of times 
4. what kind of life she led
5. advances in medicine
6. spanning more than 350 million feet
7. a bit over five feet tall
8. I first learned about
9. every twenty-four hours
10. millions... of Henrietta’s cells 
11. in small vials on ice 
12. one of the most important things
13. in the last hundred years
14. in one fast swipe 
15. students filed out of the room
16. There has to be more to the story.

3d p. 40
1. one of the most famous
2. spanning more than 2100
3. the late 1930s
4. hundreds of times
5. many Americans first learned about ALS
6. had reached the age of forty
7. there have been significant advances in medicine
8. in the last 20 years

3e p. 41
1. identified
2. inconceivable
3. estimate/calculate
4. calculate/estimate
5. oblivious
6. immortal
7. vicious
8. suppress
9. heal
10. trigger

3h p. 42
1. c
2. b
3. a
4. c
5. a

DIY p. 42
Craig 185 cm, 95 kg, 11,3 km
Cathy 173 cm, 72 kg, 183 m

3i p. 43
1. i
2. j
3. a
4. f
5. g
6. b
7. c
8. e
9. h
10. d


4. Sciences of detection

Suggested BTW 
*haven’t took > haven’t taken
*There’s bloodstains > There are bloodstains 
*I seen it > I have seen it
The quote by Cicero is usually “As thou sowest so shalt thou reap.”

4a p. 48
1. A local police officer, looks exhausted, doesn't like the fact that Eddie McCrink, who's worked in London, is in charge of the case and feels resentment towards him.
2. An experienced police officer, has returned from London to investigate the case, not liked by John Speers.
3. 19 years old, went to a dance, found nude and murdered after the dance, wore nubby clothing.
4. Stocky, in his fifties, a provincial police officer, resentful and shrewd.
5. A local boy, previous convictions, had been drunk at the dance, danced with Pearl, spent time in London, into bodybuilding.

4b p. 48
1. based on a true story
2. a murder case
3. the local police are already working the case
4. joins the investigation
5. he had left Belfast for London
6. they're keeping an eye on us
7. the murder scene
8. in his fifties
9. convictions for breach of the peace
10. and the like
11. by all accounts
12. he's into bodybuilding
13. start interviewing the witnesses
14. clothing by the side of the road

4c p. 49
1. stained concrete
2. estate/mansion
3. proceeded
4. was exhausted
5. to conceal
6. garments/clothes
7. medieval
8. subtle/faint
9. worked her way
10. measuring
11. making an inventory
12. By all accounts
13. bloodstains
14. artificial
15. had been dumped/left
16. discarded

Homework 4d p. 50
1. How many tv-series do you remember that are based on a true story?
2. Are CCTV-cameras keeping an eye on you and other people in your home town?
3. How often have you heard of people getting convictions for breach of the peace?
4. Are people who are into bodybuilding and the like more likely to act violently?
5. Have you heard of a case (that) the local police are already working on?

Suggested 4j p. 52
Your checklist should include some of the following points.
1. the summary of the situation
2. identification on person of the deceased, relatives, witnesses, fingerprints, dental records
3. position of body, number and location of wounds, trajectory of bullets, bloodstains, substances, other signs of violence, other physical evidence at scene
4. a. (legal) rights/Miranda Rights, the suspect’s statement
b. witnesses
5. time last seen alive, who with, doing what, location
6. family and friends, employment, possible criminal activities, finances, possible romantic involvements, possible use of narcotics, gang involvement
7. b theft of money or property, narcotics, sex, mental imbalance
8. trips, absences from work or home, purchase of weapons
9. clothing worn at the crime scene, weapons used, vehicles used


5. When data gets creepy

5a p. 58
1. So that doctors would get an electronic reminder to discuss end of life care with their patients.
2. If patients get (electronic) access to their medical records (like is being planned), they might get an unpleasant surprise when they see their information.
3. They can see where you are and how you are moving around in their shops. They can even identify you from their security camera footage.
4. They track how their customers are moving online (which pages they are looking at).
5. Because Turnstyle operates internationally, so they can also follow the writer when he is in another country.
6. Because it wouldn't be convenient/practical.
7. People can't see how it works, so they trust systems that they don't really understand.

5b p. 59
1. people have good intentions
2. in the next year
3. people who are soon to die
4. we are entering an age
5. welcome with open arms
6. have access to 
7. breaking bad news
8. by matching the signal
9. in order to use 
10. in some respects
11. move from one part of town to another
12. despite being more than 1,000 pages long
13. the reality gradually dawns on you
14. to have under lock and key

5c p. 59
1. people who are soon to die
2. Breaking bad news
3. in the next year
4. We are entering an age
5. have access to
6. to have under lock and key
7. in some respects
8. In order to use
9. welcome with open arms
10. the reality gradually dawns on you


5e p. 61
[image: ]

Keys in the order according to the online crossword 
1. data
2. reveal
3. ingredient
4. add
5. doubt
6. leak
7. likely
8. require
9. convenience
10. intend
11. tick
12. remind
13. age
14. track
15. individual
16. trace
17. detail
18. series
19. intention
20. produce
21. position
22. conclusion

5f p. 62 
1 creepy - g. old house/ f. -looking man
2. odd - i. problems/ f. -looking man
3. skillful -  b. craftsmanship
4. obvious - i. problems
5. extraordinary - j. talent/ b. craftsmanship/ i. problems
6. secure - h. password generator
7. ignorant - a. bliss
8. crucially - e. important
9. incredibly -  c. difficult/ e. important
10. gradually - d. expanding

5g p. 62 
1. Salasanassa pitäisi olla isoja ja pieniä kirjaimia, symboleja ja numeroita.
2. Käyttämällä salasanalistoja, jotka on vuodettu julkisuuteen. Niillä voi yrittää päästä käsiksi salasanalla suojattuihin laitteisiin, joissa salasanan syöttöyritysten määrää ei ole rajattu. / Salasanojen murtamiseen.
3. He käyttivät isoja kirjaimia salasanan alussa ja numeroita salasanan lopussa.
4. Kaksivaiheinen tunnistus (salasana ja tekstiviestillä lähetettävä koodi), sormenjälkitunnistus, tunnistus silmän iiriksestä, tunnistus sydämen (sykkeen) perusteella.

TAPESCRIPT
How many times have you seen the text "password must include upper and lowercase letters, and at least one numeric character”? This is a very common instruction when you open a new account or change a password, but now research is saying that this might not lead to a strong password. The recommendation according to which we should include a mixture of cases, symbols, and numbers in passwords is based on the idea that this reduces the chance of an accurate guess by software that systematically goes through combinations of characters. Password meters that tell you how strong your password is work the same way. //1
		But new password guessing software is more sophisticated than before and doesn't just make random guesses. The software is trained by using lists of millions of passwords that have been leaked. They try passwords and patterns found in passwords that are used most commonly first. This software can attempt to access password-secured devices that don’t limit the number of guessing attempts. Computer scientists trained attack software and came up with a method to give a guessability score to any password. //2 
		The results showed that it was better to make a password longer or to add symbols than to add uppercase characters or numbers. According to their research, people tended to add uppercase characters at the start of passwords and numbers at the end and attack software could predict this. // 3
		So, making passwords longer and more abstract would seem to be the way to secure our accounts, but then the challenge becomes remembering those passwords.  Some researchers are saying that the computing industry should come up with alternatives to using passwords. Some new methods are already in use like a two-step verification, where you first use a password and then receive a code sent by SMS. Fingerprint and iris recognition are also used. Another idea is to use your heart rate as a way of identification since the heartbeat of each person is unique. Several factors can be measured: the size of the heart, its exact form, the position of the valves. These can be collected as an electrical signal, which stays the same whether we are active or resting. // 4

5h p. 62
1.b
2.a
3.b
4. all are correct
5.b
6.c
7.b
8. c (too long; didn’t read)



7. Electrifying the world 

Engage p. 69
1. The bulb(s) glowed weakly.
2. There was no hole in the floor.
3. The pilot wasn’t alone in the cockpit. There was a co-pilot too.
4. Dad didn’t cook the food inside but outside.

TAPESCRIPT
1. I live in a typical refugee environment. Believe it or not, there was a year when we had no power supply for about nine months. I had already forgotten what a television looked like and the bright glow of a light bulb seemed like a fantastic dream. Then one day the power came on out of the blue! It was unbelievable. We were so happy even though the light bulbs were being supplied with extremely low voltage, even lower than candle light. Well, ever since that day I've grown to appreciate the value of electricity. //1

2. The lights went off at our school at 8 pm. We were still at school when darkness fell. I decided to play a practical joke on my friends. I told them about a hole in the floor that we might come across. I was in the lead and when I reached the place, I jumped. All my fellow students jumped too. Then I started laughing at them. On realising the truth, they got annoyed with me. The sad part is that one student failed with his jump. On landing, he fell down and broke his arm. I felt guilty. Yet, up to now, whenever I see that the lights are off, this guilty experience comes into mind in a flash. //2

3.One of the most disturbing power cuts of all is the one that caused a Lufthansa Airlines pilot to quit. The story goes like this - the pilot was coming in to land at night at Lagos International Airport, Nigeria. As the aircraft was 16 metres above the runway, the lights went out. The pilot had never experienced anything like this, and it took the quick intervention of the co-pilot to ensure a safe landing. The pilot was so badly shocked by the incident he returned to Germany as a passenger ready to hang up his wings! //3

4. I lived my childhood in South Africa. As children we used to love it when there was a blackout. My dad would get the camping stove out and dinner would be cooked there. I would have my bath in candlelight. When the blackouts came, I was the only one who could find my way around the house in the dark. I knew how many steps there were from room to room and even to the electricity box outside. It was fun for the family to play games together and just spend quality time together. There should be more power cuts worldwide just to bring us all closer together. //4

7a p. 72
1. c
2. c
3. b
4. a
5. c
6. b
7. b

7b p. 72
1. 	rather out of the blue
2	. in Holmes's hands
3	. as early as 1840
4. 	didn't pursue its development
5	. one-millionth of its normal volume
6. 	was already well on his way to becoming
7	. dispatched men to the far corners of the world
8	. not all went smoothly
9	. by modern standards
10	. it was also going to take some getting used to

7c p. 73
1. Contemporary
2. crucial
3. consumption; constant
4. coverage
5. customary; company
6. conquer

7d p. 74
1. demonstrate
2. quest
3. generate
4. vicinity
5. device
6. enterprising
7. capitalise (up)on
8. wholly
9. smoothly
10. determined
11. dispatch

7e p. 74
1. George realized that he could make some money by / money could be made from developing a/the perfect electric blanket for domestic use.
2. In George’s mind, all/everything was going smoothly and he was already on his way to becoming a famous inventor.
3. By modern standards regarding safety, George eliminated all (the) dangers of getting an electric shock.
4. Despite the shortcomings George pursued its development and was able to devise/invent a blanket that would illuminate the vicinity/surroundings.
5. Sleeping under such a blazing blanket is going to / will take some getting used to.

7h p. 76
1. weak; week
2. ants; aunts
3. band; banned
4. bury; berry
5. beat; beet
6. scent; sent
7. mussels; muscles
8. bald; bawled
9. flea; flee
10. idol; idle
11. morning; mourning
12. paws; pause
13. wait; weight
14. wine; whine

7i p. 77
1. understatement
2. reverse simile
3. sarcasm
4. rhetorical question
5. litotes
6. overstatement
7. understatement
8. overstatement
9. rhetorical question
10. litotes
11. sarcasm
12. reverse simile



Glossary: Science

A p. 79
1. investigation
2. theory
3. research
4. studies
5. trial and error
6. variable
7. hypothesis
8. investigation
9. researchers

B p. 79
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If something is quite easy, you might say, “It’s NOT ROCKET science.”

8. Science fair

8a p. 81
1. choose
2. answer
3. conduct
4. display
5. show
6. compete
7. include
8. build
9. complete
10. explore
11. learn

8b p. 81
1.	Immediately
2.	later
3.	While
4.	then
5.	earlier
6.	whenever
7.	during
8.	following
9.	In the meantime
10.	simultaneously

8c p. 82
1.	five
2.	find out about what makes sunflowers grow
3.	educated guess
4.	specific
5.	densely/closely
6	 help

TAPESCRIPT
The Scientific Method is a logical order of steps by which scientists come to conclusions about the world around them. The Scientific Method helps to organize thoughts and procedures so that scientists can be confident in the answers they find.
		There are five major steps to the scientific method.
		First is observation. The scientist looks around and finds a problem or something that cannot be explained, and learns everything they can about the systems involved in that phenomenon.

		For instance, let’s say I am in a field of sunflowers, and I notice that some sunflowers grow higher than others. Before I can start discovering why that might be, I need to find out about what makes a sunflower (and other plants) grow, and existing ideas about why some plants might grow more than others. // 1, 2
		Second, I need to develop a hypothesis. A hypothesis is an informed guess about the solution to the general question or problem. Looking at my sunflowers I might say my problem is, “Why do some sunflowers grow higher than others?” After my research, this might be my hypothesis: “I believe that sunflowers grow taller when they are not growing close to other sunflowers.”
		Third, I develop a prediction. I apply my hypothesis to a specific experiment and predict what will happen as a result. For instance, I would predict that a set of sunflowers planted less densely than another set of sunflowers but receiving the same sunlight, water and care will grow taller. //3, 4
		Now I experiment. I need to set up the experiment so that nothing else can affect the results besides the variables I am testing. For my sunflowers, I have two plots of land, each a square meter, with identical soil. I plant 10-12 sunflowers in one plot and four in the other. I make sure each plot receives the same light and water, recording the care provided for each. As the sunflowers grow, I measure them and record the results.
		The last step is the conclusion. I look at my data and decide if it supports or contradicts the hypothesis. If the hypothesis is not supported, a scientist would look at why – was the experiment faulty, or was the research incomplete? An experiment that contradicts the hypothesis and prediction is not a failure: it helps other researchers eliminate possibilities and allows them to focus on other solutions. For instance, if I find that density does not affect the height of the sunflowers, I can go back to the field and my research and look for other possible explanations. //5, 6

8d p. 83
STEP 2
7. Decant the liquid into the evaporating dish.
11. You now have successfully separated the four substances (iron, ammonium chloride, sodium chloride and silicon dioxide) from the original mixture using four different methods of separating: with a magnet, sublimation, decantation and filtration.
5. Remove the beaker from heat to cool the mixture. 
3. Place the evaporation dish on top of a beaker. Inside the dish, place an ice cube so that during the heating of the mixture the sublimating ammonium chloride will undergo a more efficient deposition.
4. Continue on heat until there is no more visible vapour.
9. Collect the SiO2 from the beaker into a filter. Once the water is filtered through what remains is the silicon dioxide.
1. Put the mixture of Fe, NH4Cl, NaCl and SiO2 into a beaker. 
6. Add purified water (H2O) into the mixture and stir with a glass rod. This will make the NaCl dissolve.
10. Evaporate the water out of the NaCl solvent by heating it up again.
8. Add into the remaining substance of SiO2 about 5 ml of purified water and stir. 
2. With the help of a magnet, separate the iron particles from the mixture.

STEP 3
ammonium chloride (NH4Cl) is salted licorice, sodium chloride (NaCl) is table salt and silicon dioxide (SiO2) is sand or quartz.

8f p. 85
1. f s
2. a t
3. c v
4. b r
5. e y
6. j u
7. d q
8. i w
9. g z
10. h x



9. Physics of hockey

Engage Suggested p. 87 
1. Formula 1, motorsports in general, shooting sports, sailing.
2. Wrestling, running, swimming, diving.
3. Ice hockey, figure skating, speed skating, fencing, downhill skiing, snowboarding, darts.
4. Sprinters need much more muscle because they do not have time to draw from body energy reserves.
5. All sports are suitable even though 30-year-olds aren’t as agile as younger people.
6. Motorsports burn and consume fuel. All sports burn calories, though.
7. Downhill skiing, speed skating, Formula 1, cycling, tobogganing.
8. Speed skating, basketball, volleyball.
9. Ski jumping, motorsports, skating in general, shooting, tobogganing.
10. Diving, parachute jump, pole vault, downhill skiing, snowboarding, ski jumping.
11. Long-distance running, marathon, underwater rugby, walking.
12. Skateboarding, trick bicycle riding, ice hockey, downhill skiing, motocross, rugby, American football, mixed martial
arts, boxing.
13. Most ball games, frisbee, gymnastics.


A Skating
9Aa p. 90
1. a
2. a
3. c 
4. b
5. c

9Ab p. 90
1. in order to gain speed
2. like second nature
3. for instance
4. glide over its surface
5. since the friction of the blade with the ice is almost zero
6. at the same time
7. this prevents him from falling
8. it is accomplished
9. due to heavy use


9Ac p. 91
1. glide: liukua
2. offensive: hyökkäävä
3. maneuver: ohjata taitavasti
4. makeup: koostumus, rakenne
5. figure: kuvio
6. increase: lisätä
7. prevent: estää
8. maintain: säilyttää, (yllä)pitää
9. accomplish: saada aikaan

Homework 9Ad p. 91
1. How do hockey players gain/increase speed?
2. Why is the makeup of ice optimal for skating?
3. Do hockey players skate differently when they play offensive or defensive positions?
4. The players crouch when they accelerate/speed up. Why do they have to do that?
5. How are the bottoms of the blades ground to accomplish optimal performance?
6. Due to heavy use the blades become dull. Why is this dangerous?


B The hockey stick
9Ba p. 94
1. b
2. b
3. b
4. c
5. a
6. c

9Bb p. 94
1. while also being lightweight and strong enough
2. sit for the brief duration of impact
3. for the sake of fairness
4. for example
5. is defined as follows
6. personal preference is a main factor
7. this makes it more likely
8. get it airborne
9. comes down to the personal preference
10. allows more ability to control the puck at the tip

9Bc p. 95
1. feature: piirre/ominaisuus
2. withstand: kestää
3. affect: vaikuttaa
4. brief: lyhyt
5. consistent: yhdenmukainen
6. limit: rajoittaa
7. define: määritellä
8. apply: asettaa, laittaa
9. stance: asento

Homework 9Bd p. 95 
1. What properties does a well-designed hockey stick have?
2.For the sake of fairness the maximum curvature of a hockey stick has been defined. What is it in the NHL?
3. What type/kind of blade makes it easier to get/take the puck away from another player?
4. Why do some players apply tape on / tape the blade?
5. What helps to get the puck airborne?
6. What kind of toe allows more ability to control the puck?

Suggested 9f p. 96 
1. Ski boots are designed to transfer your movements into your skis as well as support and protect your feet, ankles, and lower legs. In order for the boots to transfer forces well, they have to be stiff and restrict the movement in your ankles. A forward lean prevents a skier from falling backwards especially at high speeds.
2. The fuzzy surface provides more friction so the racket can get a better grip on the ball and give a better spin.
3. The skis don’t need to broad as they are usually used on readymade tracks where there is no danger of sinking in the snow. The narrow ski creates less friction and enables faster movements.
4. Long and wide skis catch air and help the athlete fly and create lift.
5. Flat bottoms create less friction and allow more speed. Heavier skis give a better grip when a skier needs to turn or brake. 
6. The football was never truly designed, it just sort of happened but it has been made slimmer and longer over time.
7. The soft rubber of a glove gives a better grip than skin. The gloves keep hands warm and dry. Some players use gloves to prevent injuries. 
8. How far a golf ball flies depends on aerodynamics and gravity. A golf ball without dimples would travel only about half as far as a golf ball with dimples does.
9. Wood is more flexible and softer than concrete so it doesn’t put so much stress on players feet as they jump and run. Wood is also best for shock absorption and ball bounce.
10. Pebbled ice creates less friction than flat ice. As the stone moves, it melts some ice and creates humidity underneath. The pebbled ice allows the stone to move straightforward more easily than on a flat surface.
11. Loose clothes cause more air resistance and decrease speed. Loose clothes aren’t safe as they might get tangled.
12. The toe pick is most commonly used for certain jumps in figure skating, such as the Lutz jump and toe loop as well as starting a backspin.


9g p.96
1. in which
2. at
3. gravity
4. shape
5. gains
6. torque
7. as if
8. acquired
9. guide
10. Simultaneously
11. tilt
12. Ideally
13. Sometimes

9h p. 97
1. True
2. False
3. False
4. True 
5. True
6. False
7. True

9i p. 97
1. amount
2. determines
3. hypothesis
4. position
5. direction
6. exerted
7. surfaces
8. resist; resist
9. environment
10. transfer
11. resistance
12. quantity


Vocabulary revision

1.2 p. 99
1. research
2. predict
3. deter
4. distance
5. walk into/bump into
6. prolonged
7. recklessly
8. complicated
9. accomplish
10. crucial

1.3 p. 99
1. steering wheel
2. vehicles
3. bumpers
4. tailgating
5. speed
6. braking
7. road rage
8. pedestrian
9. honking
10. rear view

2.2 p. 100
1. difficult to foresee
2. having an even surface
3. mass per unit volume
4. extreme
5. 12 + 3 – 5 x 2 = 5
6. disagreement
7. before
8. make the best use of
9. come into view
10. devoted to or dependent on something
11. striving after/chasing
12. think logically
13. showing self-control
14. adversary

2.3 p.101
1. represent
2. same density
3. ensures; opposite
4. throwing; ultimate
5. calculate
6. laws; equations
7. chance; predict
8. complex; knowledge
9. antiquity; wager
10. emerge; advantage

3.2 p. 102
1. i
2. e
3. c
4. j
5. b
6. g
7. f
8. a
9. h/g
10. d

3.3 p. 102
1. balding; surgeon
2. inconceivable; caption
3. gnomish; instructor
4. vicious; chain reaction
5. individual; cell
Extra words: immortal, ubiquitous, advance, vaccine

4.2 p. 104
1. b
2. f
3. g
4. d
5. i
6. a
7. c
8. j
9. m
10. l
Extra words: sword, medieval, crusader

4.3 p. 104 
1. Have you seen the new TV-series where/in which every murder case is based on a true story?
2. My favourite episode was about a detective in his fifties who was into bodybuilding.
3. He had been working the same case for 15 years and interviewed dozens of witnesses.
4. The murder scene, where the body was also dumped / had also been dumped, was an old estate/mansion.

5.2 p. 105
1. f
2. b
3. c
4. d
5. j
6. i
7. a
8. g
9. e
10. h

5.3 p. 106
1. intend
2. reveal
3. produce
4. remind
5. identify
6. add
7. leak
8. operate/use
9. track
10. doubt

7.2 p. 107
1. install; asentaa
2. require; vaatia
3. constant; jatkuva
4. device; laite
5. reduce; vähentää
6. enable; mahdollistaa
7. determined; päättäväinen
8. contemporary; aikalainen
9. enterprising; yritteliäs
10. dispatch; lähettää
11. undertake; ryhtyä
12. resolve; ratkaista

7.3 p. 108 
1. It wasn’t until the start/beginning of the 21st century that Bluetooth was capitalised on.
2. Now that people use their mobile devices daily/every day, Bluetooth enables practical and wireless connections.
3. The artificial heart was invented as late as 2001.
4. By modern standards it hasn’t been a huge success, even though it is able to generate power without extra batteries.
5. It is easy to install and reduces the risks of infections as/for it doesn’t need any extra wires.

9.2 p. 109
1. b
2. h
3. c
4. e
5. j
6. g
7. k
8. d
9. l
10. a
11. f
12. i

9.3 p. 109
1. withstood; stress
2. duration
3. regulations; limit
4. distance
5. stability; increased
6. combination; motion
7. prevent
8. optimal; performance
9. force
10. position


Learning to learn

1. Word formation
1 p. 116
1. kuolematon
2. epäpätevyys
3. jäädä laukeamatta, epäonnistua
4. ristiriitainen
5. aliarvioida
6. epäinhimillistää
7. epätodennäköinen
8. epärehellinen
9. vasta-aine
10. moraaliton
11. vastaehdotus
12. epämuodostunut
13. hölynpöly
14. käyttämätön

2 p. 117
1. counterproductive
2. disobedience
3. inexpensive
4. irrational
5. illegible
6. malabsorption
7. miscarry
8. underappreciated
9. unmanned
10. nonprofit/non-profit

3 p. 117
1. puolivuosittainen
2. yhdenmukaisuus
3. puolivuosittainen
4. kymmenottelu
5. suuruudenhulluus
6. monokulttuuri
7. kolmipyöräinen
8. moniavioisuus
9. ääriliberaali

4 p. 117
1. bilingual
2. hypertension
3. uniform
4. megahit
5. minibus
6. monogamy
7. tripod
8. multicell
9. centigrade

5 p. 118
1. edeltävä
2. alaryhmä
3. kouluajan ulkopuolinen
4. kaksoiskappale, kopio, jäljennös/lisääntyminen
5. yliarvioida
6. ennakkoluulo
7. välikoe
8. transsukupuolinen
9. tarjota enemmän
10. lihaksensisäinen

6 p. 118
1. reappear
2. premeditated
3. extraterrestrial
4. midwinter
5. outperform
6. post-mortem
7. subliminal
8. intergalactic
9. ex-army officer
10. transformation

7 p. 119
1. yhteistyö
2. risteyttäminen
3. varapuheenjohtaja
4. tulkinnanvarainen
5. automaattinen oikeinkirjoitus
6. sivullinen
7. voittaa
8. kohottaa
9. valeälykkö
10. ohikulkutie

8 p. 119
1. autopilot
2. overpopulation
3. upstart
4. surplus
5. coexistence
6. crosscheck
7. pseudo-scientific
8. pro-abortion

9 p. 120
1. pedestrian
2. gambler
3. mathematician
4. instructor
5. physicist
6. retailer
7. operator
8. alcoholic

10 p. 121
1. awareness
2. capability
3. punishment
4. tendency
5. incompetence
6. sophistication
7. antiquity
8. advantage
9. intention
10. brotherhood

11 p. 122
1. estimate; arvioida
2. eliminate; jättää pois laskuista, eliminoida
3. identify; nimetä, tunnistaa
4. purify; puhdistaa
5. threaten; uhata
6. weaken; heikentää
7. characterise/-ize; olla tyypillistä, luonnehtia
8. legalise/-ize; laillistaa

12 p. 122
1. taitava
2. alustava
3. ratkaiseva, kiistaton
4. erottuva, omaleimainen
5. osittainen, puolueellinen
6. sosiaalinen
7. ristiriitainen
8. rankaiseva
9. suhteellinen
10. pitkittynyt
11. tietoinen
12. arvaamaton
13. empiirinen, kokemusperäinen
14. monimutkainen
15. lapseton

13 p. 123
1. ilmeisesti, nähtävästi
2. lopulta
3. tahattomasti
4. välittömästi
5. vähitellen
6. tiheästi
7. samoin
8. muutoin
9. väliin, sivusta käsin
10. eteenpäin

3. Summary
Suggested 1. p.125
Tiivistelmässä tulee olla 10 seuraavista asioista:
1.Nobel-palkinto -listoilla tietyt maat näyttävät hallitsevan tilastoja.
2.Huomioitaessa maan asukasluku monet pienet valtiot sijoittuvat hyvin.
3.Asukaslukuun suhteutettuna Euroopan maat sijoittuvat vertailussa korkealle.
4.Mutta Suomi ihme kyllä puuttuu listan korkeimmilta sijoilta.
5. Voisi kuvitella, että korkean koulutustason maa Suomi pärjäisi vertailussa.
6.Koillis-Aasian ohella Suomi on sijoittunut korkealle koulutusvertailuissa.
7.Yleisissä arveluissa syynä Suomen koulutustasoon pidetään tasa-arvoisuutta.
8. Koulutuksen korkeaan tasoon Suomessa on syynä myös koulutuksen ja opettajien arvostus.
9.Toinen teoria ehdottaa geneettistä syytä: kylmässä maassa valinta on suosinut älykkäitä.
10.Eräs tutkimus huomasi suomalaisten olevan tunnollisia ja sopeutuvaisia(, mikä auttaa koulumenestyksessä).
11.Nobel-palkintoja saavat ovat usein (ekstroverttejä; paitsi älykkäitä myös sinnikkäitä ja epäsovinnaisia) riskinottajia.
12.Onnistuminen vaatii tasapainoa rohkean luovuuden sekä älyn ja tunnollisuuden välillä.

4. Reading strategies
Suggested 1 p. 126
1. Silmäilyä ja ennakointia
2. 4a:ssa enimmäkseen skannausta oikean kohdan löytämiseksi tekstistä, mutta myös silmäilyä päättelemään kokonaisuutta. 4b:ssä lähinnä skannausta.
3. 7a:ssa käytät silmäilyä ja ennakointia ja 7b:ssä lähinnä skannausta.

5. Levels of proficiency – producing texts
1. B2.2
2. C1.1
3. B2.1
4. B1.2
5. B1.1
6. A2.2
7. A2.1
 



Grammar Course 5
Engage p. 131
1. to land
2. must slow down
3. to reduce
4. to provide
5. to ensure
6. cannot provide
7. to slow
8. might not be
9. could see
10. take off

TAPESCRIPT
Have you ever wondered how to land on a planet? //1
First of all, you must slow down from orbital speed, which is tens of thousands of miles per hour, to a standstill on the surface. //2
There is enough friction with the Earth's thick atmosphere to reduce a spacecraft‘s speed enough for parachutes to provide a gentle descent. //3, 4
 On the moon, rockets are used all the way down to ensure a soft landing. Mars' atmosphere, on the other hand,cannot provide enough resistance to slow a spacecraft to a safe landing speed with just a heat shield and a parachute.  //5, 6, 7
I might not be able to ever land one, but if I could see a spacecraft take off, that alone would be a dream come true. // 8, 9 10

1 p. 135
1. I would like to meet famous inventors.
2. I want to understand how their minds work.
3. It must be interesting to study new things.
4. I wouldn’t know where to start.
5. I would give anything to be that smart.
6. Some people read books (in order) to become smarter.
7. Others need practice (in order) to learn.
8. My brother thinks physics is too difficult to understand.
9. I don’t know what to say to/tell him.
10. He has nobody to blame but himself.
11. He has never made any effort to study it.
12. He has other things to think about.
13. Somehow he has still managed to pass all his physics courses.
14. I have always done my best (in order) to succeed.

2 p. 134
1. Our teacher made us go (to) see a play/(forced us to go).
2. However, she/he let us choose when.
3. I think we should see the play today.
4. We could go there a bit/little early.
5. Perhaps/Maybe we’ll see the actors come/coming to the theatre.
6. In fact, we had better leave right now.
7. I can hardly wait!
8. Didn’t you hear Sarah talk/talking about their experience?
9. They hoped that they could meet the actors after the play.
10. The actors had made them wait outside for two hours.
11. And the bodyguard didn’t even let them talk to the actors.
12. I think the same will happen to us so why bother.
13. At least I’d rather stay home than wait outside in the cold.
14. Why do you say Sarah does nothing but complain?

4 p. 136
Johdanto: to
1. to; –
2. to; to; to
3. –; –; to
4. to; to
5. to
6. to; to
7. to; to
8. to; to
9. to; to
10. – ; to; – ; to

5 p. 137
1. Ensimmäisen avaruudessa olleen britin, eteläkorealaisen ja iranilaisen tiedetään olleen naisia.
2. Aivan ensimmäinen avaruuteen lentänyt nainen oli kuitenkin Valentina Tereshkova vuonna 1963.
3. Hänen sanotaan tulleen valituksi kosmonautiksi, koska hänellä oli kokemusta laskuvarjohyppäämisestä.
4. Hänen tyttärensä Elena oli ensimmäinen avaruuteen lentäneelle äidille sekä isälle syntynyt henkilö.
5. Tereshkova on edelleen historian ainoa yksin avaruuslennon tehnyt nainen.

6 p. 137
1. I want you to succeed in life.
2. I believe (that) you can do anything.
3. My grandfather advised all his grandchildren to aim high in life.
4. I know (that) it was the most important (piece of) advice in my life.
5. I want to do something meaningful with my life.
6. I hope (that) it will also make a difference in other people’s lives.
7. I believe (that) people will remember me as an important member of our community.
8. Few people want to remain unknown.
9. Successful people are known to be ambitious.
10. Some even claim it to be the most important thing. / Some even claim (that) it is the most important thing.
11. I don’t want you to believe everything you read in the papers.
12. I think (that) people are sometimes too gullible.
13. I believe (that) it can/may cause problems in society.
14. My parents didn’t allow me to/didn’t let me read tabloids.
15. They wanted me to be critical towards everything I read.
16. I know (that) it was a useful lesson.
17. The teacher asked us to give a presentation on media reliability.
18. He/She told us to compare different sources.
19. I wanted us to do our presentation on global warming.
20. Some people still claim (that) it is only a fairytale. / Some people still claim it to be a fairytale.

Homework 7 p. 138
Johdanto: to entertain
1. to work; to be
2. tell; to take
3. to be taken; to watch
4. to fly
5. to have been made
6. restocking/to restock; to go; to lose
7. say; to achieve
8. made / to have been made; to create
9. to become; to return; to take over
10. created / to have been created

Homework 8 p. 139
1. My big brother made me believe that it is possible to travel to the sun and back.
2. Even my parents let me think that, so I didn’t know who to believe when I heard my teacher say(ing) it wasn’t true. 
3. As a child I did nothing but dream about becoming an astronaut.
4. Instead I was made to take piano lessons (even) though I said I had better study maths.
5. I only wanted them to take my dream seriously, because I knew (that) I could/was able to achieve my goals.

Engage p. 139
1. Jodie wasn’t lying about her career. / Jodie ei valehdellut urastaan.
2. I don’t mind carrying your bags for you. / Voin kantaa laukkujasi puolestasi.
3. Samuel regretted having spent all his money on his girlfriend. / Samuel katui, että oli tuhlannut kaikki rahansa tyttöystäväänsä.
4. Emily enjoys making decisions. / Emily nauttii päätösten tekemisestä
5. She can’t help giving advice even without being asked. / Hän ei voi olla antamatta neuvoja, vaikka häneltä ei niitä kysyttäisikään.
6. Not finishing her chores, Leah wasn’t allowed to go out to play. / Koska Leah ei tehnyt loppuun kotitöitään, hän ei saanut mennä ulos leikkimään.

9 p. 143
1. Singing in the shower is good for your health.
2. Laughing children always make me smile.
3. It’s always worth trying new things.
4. I’m used to starting a new hobby every autumn.
5. I especially enjoy challenging myself.
6. I can’t stand flying insects.
7. I’m very good at assembling furniture.
8. I don’t feel like waking up early on/at the weekends.
9. I’m tired of explaining this over and over again.
10. Have you ever seen a dancing dog?

11 p. 143
1. to inform
2. trusting
3. to tell
4. complaining
5. bringing
6. to buy
7. throwing

12 p. 143
1. Having read; living
2. Having been found
3. Having taken place
4. Having been awarded; preserving

1. Luettuani paljon ympäristöstä opin, että asuinalueensa reunoilla elävät eläimet ja kasvit ovat kaikkein haavoittuvaisimpia.
2. Australiasta löytymisen jälkeen luuranko vuodelta 1280 on esillä museossa Melbournessa.
3. Ydinonnettomuuden tapahduttua ilman mitään varoituksia Chernobylissä 1986, katastrofia seurasi monia uusia sääntöjä ja ohjeita ydinvoimaloille.
4. Tultuaan palkituksi Nobelin kemianpalkinnolla 1945, A. I. Virtanen auttoi parantamaan maidon säilytystapaa.

13 p. 144
1. be
2. think
3. are used to waking up
4. used to dream
5. used to reading
6. studying

Homework 14 p. 144
1. to see; go; be
2. Being; to accomplish
3. look; communicating.
4. have heard; say/saying; repeating; to use; to solve; repeating
5. to disorient; killing; to break; to eat / eating
6. surprising; to be; solving
7. to learn; gathering

Homework 15 p. 145
1. to predict 
2. be
3. to be
4. be thrown
5. to alter
6. allow
7. to raise
8. perform
9. to reduce
10. monitoring
11. to have cost
12. seeing
13. wear
14. helping
15. lift
16. could be used
17. lifting
18. recovering
19. to clean
20. to serve
21. being developed
22. to be taken

Engage p. 147
1. much
2. many; little
3. a little
4. many
5. a few/many

16 p. 150
1. a few
2. a few
3. a little
4. a few
5. A little
6. a few
7. Few
8. fewer
9. less
10. less; fewer
11. a little; a little
12. some

17 p. 150
1. I was a little/a bit nervous before the biology exam.
2. I had (only a) little time to revise.
3. I had even less time to sleep the previous night.
4. The teacher had given a few/some interesting articles about/on dolphins.
5. Few/Very few students have seen dolphins.
6. Even fewer have seen them outside captivity.
7. Unfortunately they have too little space to swim in captivity.
8. I have visited a few/some zoos.
9. This year the local zoo has had the fewest visitors.
10. It also means that there is the least money available.
11. Little can be done to improve the situation. / Not much can be done…
12. The course gave me some/a few good ideas on how to help animals.

18 p. 150
1. many
2. a lot of
3. many
4. a lot
5. much
6. many 
7. most
8. much
9. much
10. many
11. much

19 p. 151
1. How many pairs of jeans have you bought this year?
2. You do more shopping than anyone else I know.
3. Most of the shops that you visit/go to must already know you by name.
4. Do you even know what you spend the most money on?
5. Most doctors would call that an addiction.
6. Many more people suffer from a shopping addiction than we think.
7. Most of them shop to forget an/some unpleasant thing in their lives.
8. How many times have you lied about the price of something you have bought?
9. According to some studies, shopaholics are more likely to be women.
10. Many/A lot of studies say the difference is very small, though.
11. Many/A lot of people shop for things they don’t need very much.
12. However, if you think about shopping the most, perhaps you could read more about it.

20 p. 151
1. Few
2. a lot of
3. many
4. much
5. a little
6. Little
7. a few
8. some

21 p. 151
1. Most people use a computer almost daily.
2. Most computers are used for both work and for fun.
3. Most young people watch programs on their computers instead of a TV.
4. Most of my friends don’t even own a TV anymore.
5. Most new TV series can be watched via the internet.
6. Most of these series have become extremely popular.
7. A few decades ago, most famous movie stars only acted in movies.
8. However, now most of them have also acted in many series.

Homework 23 p. 152
1. many/a lot of/ lots of / plenty of
2. only a few / only some of them.
3. very much
4. Few people
5. a little/somewhat
6. very much the same
7. Most scientists
8. Little did we realise; within/in a few decades.


Homework 24 p. 153
I was a little / a bit surprised how few people know who Sally Ride, the first female astronaut, was.
Even less famous/known are Virginia Apgar and Alice Hamilton, whose work has affected medicine a great deal / a lot. 
Too few scientists get a lot of appreciation from ordinary people. 
Most scientific inventions benefit most of us.
This year I am going to spend a lot/much more time and read a lot/many more scientific articles. 
Perhaps the greatest scientists are the least famous and have received the fewest awards.

Engage p. 154
1. 14th / fourteenth
2. one
3. 3.14159
4. 3.14
5. $3.14 / $ 3.14 / three dollars fourteen cents
6. 16 / sixteen
7. 2010 / two thousand ten
8. 25-year-old / twenty-five-year-old
9. 22,514
10. 95 % / ninety-five per cent/ percent
11. 0171 895 7056
12. a hundred / 100
13. 72 / seventy two
14. five foot seven / 5 foot 7 / 5'7"

25 p. 160
1. a million
2. dozens of times
3. Hundreds of thousands of people
4. several million Chinese
5. hundreds of times
6. tens of thousands of Chinese, the fourth
7. a hundred and one
8. a dozen people

Homework 27 p. 162
1	.You can make three dozen delicious cookies with this recipe.
2.	 My cousin has used the same recipe hundreds of times and made thousands of cookies.
3. 	Hundreds of thousands of baking books contain at least one chocolate (chip) cookie recipe.
4. 	If you don’t like baking / to bake, you can buy Oreo cookies in more than a hundred countries.
5. 	Oreo celebrated its 103rd birthday a couple of / a few years ago.
6. 	Oreo Way is between 9th and 10th Avenues in New York City.
7	. 50 per cent / percent of Oreo cookie eaters separate the halves before they eat the cookie.
8. 	Oreo fans come from hundreds of countries and speak several hundreds of different languages.

DIY p. 162
3+2=5 (three plus/and three is/equals five)
10-7=3 (ten minus seven is three)
7x7=49 (seven times seven / multiplied by seven is forty-nine)
72:9=8 (seventy-two divided by nine is eight)
22=4 (two squared is four)
33 = 27 (three cubed is twenty-seven)
24 = 16 (two to the power of four is sixteen)
√9=3 (the square root of nine is three)

28 p. 167
1. In the 19th century
2. In the early 20th century
3. In the mid-20th century
4. In the 1960s (tyhjä paikka narulla)
5. In the 1970s
6. In the late 20th century
7. In the early 21st century

29 p. 167
1. around 6000 BCE (six thousand Before Common Era)
2. the sixth / 6th century BCE
3. in the late eighth / 8th century BCE; the late fourth / 4th century CE
4. in (the year) 1664 (sixteen sixty-four) 
5. in (the year) 1896 (eighteen ninety-six)
6. in the early 1970s
7. in the early 19th century / 1800s
8. at the end of the 20th century / the 1900s
9. at the beginning of the 20th century / the 1900s
10. in the mid-20th century / in the mid-1900s
11. in the late 1990s
12. in the mid-1940s
13. in (the year) 2009 (two thousand and nine)
14. in the 21st century / in the 2000s (in the noughties)
15. 2012 (twenty twelve / two thousand and twelve)
16. by (the year) 2050 (twenty fifty)

Homework 30 p.168
Early history
1. from 40 AD to about 410 AD
2. in the 5th century.
3. In the 9th century
4. in the late 10th century, early 11th century
5. two decades, in 1066.

From the 1940s-to the 21st century
6. At the end of the 1940s
7. at the beginning of the 1980s
8. at the end of the 1980s
9. In 1997
10. at the beginning of 21st century


Grammar revision

1 p. 170
1. worth knowing
2. stop reading
3. Only a few people / Few people
4. isn’t able to read / won’t be able to read
5. number
6. fewer / less than
7. Most people
8. quite a few / quite many
9. in the early 1940s
10. could be sure/certain
11. I want you to know
12. about/around/approximately/ something like
13. used to put
14. in the 21st century / in the 2000s
15. a couple of / a few / some

2 p. 171
1. A few
2. to quote
3. many
4. in
5. writing
6. use
7. want
8. write
9. wondering
10. a few  
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