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PROBLEMS AND SOLUTIONS

Questions and credits

A. Visible speech Natalie Webber & Patrick Littell   10 pts
B. As easy as 2-3-5 Harold Somers 10 pts
C. Maori loanwords Pat Littell 20 pts
D. What’s the time in Tallinn? Babette Verhoeven 10 pts
E. Turkish bath time David Palfreyman 25 pts
F. Kairak verb forms Cindy Schneider 25 pts
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Question A: Visible speech (10 pts)
Alexander Melville Bell (father of Alexander Graham Bell) invented “Visible
Speech” as a more detailed and systematic writing system for English, to
help deaf students learn to pronounce spoken language more accurately.

A1: The following words in Visible Speech represent boot, cogs, peaks, and
tap, but not in that order. Which is which? (4 pts)

(a)

(b)

(c)

(d)

A2. What English words are represented by the following? (3 pts)

(a)

(b)

(c)

A3. Write the following words in Visible Speech: (3 pts)

(a) keep

(b) tease

(c) spook
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Solution to Question A: Visible speech

A1.

(a)

(b)

(c)

(d)

peaks

boot

tap

cogs

A2.

(a)

(b)

(c)

back

peace / piece

dog

A3.

(a) keep

(b) tease .

(c) spook

Comments
The first thing to notice is that the symbols correspond to sounds rather than letters. Then
this is a typical deciphering problem where you need to look for repeated symbols and
match them up to repeated sounds in the words, for example the symbol that starts (a) and
ends (c): in the words given only ‘boot’ and ‘tap’ follow this pattern, so that symbol must
be ‘t’. The differing length (three or four symbols) is also a clue.
Part 2 is just a matter of assigning sounds to symbols, apart from the previously unseen
symbol at the start of (c). But you should notice that the consonant symbols form pairs,
with and without a dash. These, it turns out, correspond to p-b, k-g and (as long as you
notice that the final ‘s’ of ‘cogs’ is actually pronounced as a ‘z’) s-z. These pairs of sounds
are related in that they are the ‘same’ sound, with or without what is called ‘voicing’ (see
http://en.wikipedia.org/wiki/Voice_(phonetics) for an explanation). The voiced equivalent
of ‘t’ is ‘d’, giving ‘dog’ as the answer to (c). Notice that (b) has an ‘s’, not a ‘z’ at the end,
so the answer is ‘peace’ or ‘piece’, which are of course pronounced the same, not ‘peas’.
Finally in part 3 you had to write some of the symbols. Again this is straightforward, as
long as you realised the system is phonetic, so a ‘z’ rather than an ‘s’ is needed for ‘tease’.
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Question B: As easy as 2-3-5 (10 marks)

Study the following expressions in Japanese, then complete the translation
of the phrases below. The ŋ symbol represents a velar nasal, like the ‘ng’ in
‘sing’.

ashi gohon five legs
banana sambon three bananas
bōru niko two balls
empitsu nihon two pencils
kami nimai two sheets of paper
ishi saŋko three stones
neko gohiki five cats
risu nihiki two squirrels
sara gomai five plates
uma nitō two horses
ushi santō three cows

(a) disuku …………. three disks

(b) endomame …….. five peas

(c) haŋkachi ……….. two handkerchiefs

(d) kaba ……………. five rhinos

(e) kyūri …………… three cucumbers

(f) morumotto ……. . two guinea pigs

(g) nezumi …………. three mice

(h) riŋgo …………… five apples

(i) tsuna …………… two ropes

(j) zō ……………… three elephants
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Solution to Question B: As easy as 2-3-5

(a) disuku sammai three disks
(b) endomame goko five peas
(c) haŋkachi nimai two handkerchiefs
(d) kaba gotō five rhinos
(e) kyūri sambon three cucumbers
(f) morumotto nihiki two guinea pigs
(g) nezumi sambiki three mice
(h) riŋgo goko five apples
(i) tsuna nihon two ropes
(j) zō santō three elephants
Comments
Most people spotted that the counting word came after rather than before the noun, and that
it consisted of the words ni (2), sam/san/saŋ (3) and go (5). What of the other part of the
word? If you rearrange the list so words with the same second part are together, a pattern
should emerge:

hon/bon: legs, bananas, pencils
ko: balls, stones
mai: sheets of paper, plates
hiki: cats, squirrels
tō: horses, cows

The second part of the counter word depends on the type of object being counted: long thin
things, round things, flat things, small animals, big animals.
There are two other little tricky things going on: the variation in the word for 3 is because
the ‘n’ of san matches (‘is assimilated’) to the following consonant: n+m/b becomes ‘m’,
n+k/g becomes ‘ŋ’.  And with the word for ‘long thin things’ hon, ‘h’ becomes ‘b’ with san
(sam), so that explains why san+hiki becomes sambiki.
The basic principle of semantic grouping for the counter words should have been rather
easy: it is typical of many East Asian languages, where these words are called ‘classifiers’.
Actually, English also had classifiers, though not as systematically used as in Japanese: we
say three slices of bread, rather than three breads, 200 head of cattle, etc. (And by the way,
the counter tō for big animals also means ‘head’, so Japanese is just like English!).
The extra difficulty with the assimilation of the letters made the problem a little bit harder,
or should we say, interesting.
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Question C: Maori loanwords (20 pts)
The Maori language, or “te reo Māori”, is the language of the Maori, the indigenous
people of New Zealand.  It is one of the official languages of New Zealand, along
with English and NZ Sign Language, and over several centuries it has borrowed
many English words.  These words are often adapted to fit the sounds of the Maori
language.

C1. Below are 20 Maori words that have been adapted from English words.
In your answer book, match each word to the picture that illustrates it.
The macron (line) over a vowel indicates that it is long. (5 pts)

A. B. C. D. E.

F. G. H. I. J.

K. L. M. N. O.

P. Q. R. S. T.

1 hāma 5 iniki 9 pūnu 13 terewhono 17 tūru
2 hāpa 6 māti 10 pūtu 14 tiā 18 wāna
3 hū 7 paipa 11 raina 15 tiaka 19 whurutu
4 hūtu 8 piriti 12 taraka 16 tīhi 20 wūru

C2. Many English loanwords in Maori deal with concepts introduced from
the West. To what English words, indicating jobs or ranks, do the following
Maori words correspond? (4 pts)

(a) hekeretari     (b) pirinihehe     (c) pirihimana     (d) tiati

Continued on next page
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C3. What countries are these? (3 pts)

(a) Iharaira    (b) Kiupa    (c) Peina   (d) Tiamani   (e) Tiapana

C4. For each of these English words, predict what the Maori loanword
form would be. (8 pts)

(a) beef
(b) bull
(c) cart
(d) clock
(e) lease
(f) meat
(g) seal
(h) street
(i) time
(j) watch
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Solution to Question C: Maori loanwords

C1.

1 M 6 F 11 H 16 P
2 J 7 Q 12 S 17 N
3 C 8 A 13 D 18 T
4 L 9 K 14 G 19 I
5 R 10 O 15 E 20 B

C2.
(a) hekeretari  secretary
(b) pirinihehe  princess
(c) pirihimana policeman
(d) tiati            judge

C3.
(a) Iharaira      Israel
(b) Kiupa   Cuba
(c) Peina          Spain
(d) Tiamani      Germany
(e) Tiapana      Japan

C4.
(a) beef pīwhi (f) meat mīti
(b) bull pūru (g) seal hīri
(c) cart kāta (h) street tirīti
(d) clock karaka (i) time taima
(e) lease rīhi (j) watch wāti

Comment
The key to this question, after matching up the words, is to understand that when a
language like Maori borrows words from another language, they are adapted to the sound
system of the language, as was stated in the introduction. This adaptation is usually quite
systematic, so what was required for this problem was to figure out the correspondences
between the English sounds (not spellings) and the Maori. Some of the things you should
have noticed were …
Words do not end in a consonant, so a vowel is added (harp = hāpa)
‘sh’ and ‘s’ become ‘h’
‘f’ and ‘ph’ become ‘wh’
‘j’ and ‘ch’ become ‘ti’
Consonant groups have to split up with a vowel, (bridge = piriti)
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Question D: What’s the time in Tallinn?
(10 pts)

Tallinn is the capital of Estonia, where about 1 million people speak
Estonian, a non-Indo-European language closely related to Finnish.

The following expressions show how to tell the time in Estonian:

Kell on üks Kell on kaks Veerand kaks

Pool neli Kolmveerand üksteist Viis minutit üks läbi

Here are some more numbers in Estonian:

6 kuus   7 seitse   8 kaheksa 10 kümme

D1. Translate the following into English words. (5 pts)

(a) Kakskümmend viis minutit üheksa läbi
(b) Veerand neli
(c) Pool kolm
(d) Kolmveerand kaksteist
(e) Kolmkümmend viis minutit kuus läbi

D2. Translate the following times into Estonian (5 pts)

(a) Quarter to nine
(b) Quarter past four
(c) Half past eleven
(d) Five past seven
(e) Half past twelve
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Solution to Question D: What’s the time in Tallinn?

D1.
(a) Twenty-five past nine
(b) Quarter past three
(c) Half past two
(d) Quarter to twelve
(e) Twenty-five to seven

D2.
(a) Kolmveerand üheksa
(b) Veerand viis
(c) Pool kaksteist
(d) Viis minutit seitse läbi
(e) Pool üks

Comments
This was a problem that required you to work methodically and think logically, and above
all not make too many assumptions. Here is one way to arrive at the solutions:
The first two clocks tell you that Kell on probably means ‘o’clock’ (actually it just means
‘It is’ but that does not affect the solution) and that üks is 1 and kaks is 2. The third and
fifth clocks give you ‘quarter to/past’ as veerand and kolmveerand. Notice that 1:15
involves the word for 2 … a clue to further solutions. ‘Half past’ is pool, but given that
1:15 is veerand 2, we can’t yet be sure what number neli represents. The final clock face
suggests that viis is 5 and that ‘minutes past X’ is minutit X läbi.
Now let’s look at the problems. 1a is a ‘minutes past’ problem, so we have to figure out
what kakskümmend and üheksa are. Neither of these words has been already seen, but kaks
is 2 and kümme is 10, so 2x10=20 is a reasonable guess. What about üheksa? This does
require a bit of ingenuity: look at the word for 8, kaheksa. It’s a bit like üheksa, and it’s
also a bit like kaks (2). If we present it as follows, maybe you can see where the answer
comes from: kaks (2) is to ka-heksa (8) as WHAT is to ü-heksa?  Answer üks (1) so if -
heksa means ‘away from 10’ then üheksa is 10-1=9.
1b is ‘quarter past’ something … we’re still not sure what neli is. And 1c is ‘half past’
something, depending on what kolm is. We’ve seen kolm in kolmveerand, which may be
related to veerand. Yes, it turns out that veerand means ‘quarter’, and kolmveerand is ‘three
quarters’, so kolm is 3. So is pool kolm 3:30? No, we’ve seen that 3:30 is pool neli. The
answer is that in Estonian, the :15, :30 and :45 times are all expressed as fractions to the
next hour. So veerand kaks is ‘quarter of the way to 2’, kolmveerand üksteist ‘¾ to 11’, and
pool neli is ‘half to 4’. Neli is 4! 1c is ‘half to 3’ i.e. ‘half past two’. By the way, notice that
the question asks you to write your answers in words!
1d should be easy now. Kolmveerand is ‘quarter to’. We don’t know what kaksteist is, but
we’ve seen üks (1), üksteist (11) and kaks (2), so it’s not hard to guess that kaksteist is 12.
And we now have all the information we need for the rest of the problems, though we
should mention that for 1e, some people wrote ‘thirty five minutes past six’ which I have
never heard anyone say, even in this digital age!
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Question E: Turkish bath time (25 pts)
Turkish is spoken by about 63 million native speakers located mainly in Turkey,
with smaller groups in other parts of Europe, the Caucasus and Central Asia.
Turkish words are built up by adding one or more endings (affixes) to a root word;
the vowels in most word endings vary depending on the vowels in the root word
(“vowel harmony”).

Here are some sentences in Turkish, with their English translations.
Words in [square brackets] are needed in English but have no equivalent
in the Turkish sentence.

Arkadaşlarım şehirde mutlu. My friends [are] happy in [the] city.

Baban İstanbul’u seviyor mu? Does your father like Istanbul?

Fakirler Ankara’dan İstanbul’a gelmek istiyor. Poor [people] want to come
from Ankara to Istanbul.

İstanbul en büyük şehir. Istanbul [is the] biggest city.

Eve geliyorlar. They come home.

“Gel, arkadaşımız ol”, diyor. [She/he] says “Come [and] be our friend”.

Evimizde büyük pencereler var. There are big windows in our house.

Pencereden atlılyoruz. We jump from [the] window.

Bir ev almak mı istiyorsun? Do you want to buy a house?

E1. Translate the following into English. (10 pts)

(a) Baban büyük mü?

(b) “Evimize gel”, diyoruz.

(c) Doktor olmak istiyor.

(d) Fakir arkadaşımı seviyorlar mı?

(e) Ankara’dan geliyoruz.

E2. Translate the following into English; they have a new affix you have
not seen before, but it does not indicate a different tense. (15 pts)

(a) Geldiğimde “merhaba” diyorlar.

(b) Fakir olduğunu diyorlar.

(c) Baban geldiğimizden mutlu mu?

(d) Geldiğin şehir büyük mü?

(e) En mutlu olduğum şehir, İstanbul.

(f) Fakir olduğumuz halde mutluyuz.
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Solution to Question E: Turkish bath time

E1.
(a) Is your father happy?
(b) We say “Come to our city”
(c) My friend wants to be(come) a doctor
(d) Do they like my poor house?
(e) We come from Ankara

E2.
(a) When I come, they say “Hello”
(b) They say (that) you are poor
(c) Is your father happy that we come/are coming?
(d) Is the city you come from big?
(e) The city I am happiest in is Istanbul
(f) Although we are poor, we are happy

Comments
First an apology to everyone: due to a processing error, the wrong version of this question
was printed. It didn’t affect too much, except that you had no way of knowing what
Merhaba meant. No one was penalised, and a lot of you made some pretty good guesses.
This was a difficult problem with a lot going on. Turkish is what linguists call an
‘agglutinative’ language, which means that word stems can have a lot of endings piled up
to add meanings to nouns such as plural, possession (‘my’, ‘your’) and location, and to
verbs to indicate subject agreement. An additional complication, mentioned in the blurb, is
that the vowels in these endings vary in what is called ‘vowel harmony’.
We won’t give all the details here, but some of the endings include …
On nouns lar/ler = plural, ım = ‘my’, dan = ‘from’, de = ‘in’
On nouns and verbs lar/ler = plural
On verbs yor = ‘he’, yuz = ‘we’
mu/mü/mı = question
The new unseen affix iğim seen in E2 required a clever guess: it indicates a ‘subordinate’
clause, such as ‘when’, ‘if’, ‘although’ and so on.
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Question F: Kairak verb forms (25 pts)
Kairak is spoken by about 750 people on the New Guinea Islands, off the
Papua New Guinea mainland. It is a member of the Baining (Papuan) language
family.

The data below (slightly simplified) illustrate how Kairak speakers express the
past, present, and future tenses with different types of verbs. Your job is to
identify the patterns involved, then answer the questions below.

1/2/3 indicate 1st, 2nd and 3rd person; ‘sg’ is singular, ‘pl’ is plural, ‘du’ is
dual, i.e. when two people are involved (translated here as ‘both’). Kairak
distinguishes masculine (‘m’) and feminine (‘f’), and also human vs non-
human.

Pronunciation notes: ă is a low central vowel sound a bit like the ‘u’ in (British
English) ‘cup’; ŋ represents the ‘ng’ in ‘sing’; ɲ represents the ‘ny’ sequence in
‘canyon’.

Type 1 Example tsup ‘to smoke’
present future past

1sg ŋut sup I smoke ŋu sup I will smoke ŋa sup I smoked
2sg ɲit sup you (sg) smoke ɲi sup you (sg) will

smoke
ɲa sup you (sg)

smoked
3sg m kăt sup he smokes kă sup he will

smoke
ka sup he smoked

3sg f yit sup she smokes yi sup she will
smoke

ya sup she smoked

1du unit sup we both smoke uni sup we both will
smoke

un sup we both
smoked

2du/
3du

anit sup you / they both
smoke

ani sup you / they
both will
smoke

an sup you / they
both smoked

1pl urit sup we smoke uri sup we will
smoke

ut sup we smoked

2pl ŋănit sup you (pl) smoke ŋăni sup you (pl) will
smoke

ŋăni sup you (pl)
smoked

3pl rit sup they smoke ri sup they will
smoke

ra sup they smoked

3pl non-
human

ŋărit sup they (non-
human) smoke

ŋări sup they (non-
human) will
smoke

ŋări sup they (non-
human)
smoked

Other type-1 verbs:
tsek ‘to raise’ tŋes ‘to dig’
tvăstămna ‘to meet’ tkur ‘to show’
tsiqut ‘to try’

Continued on next page



Type 2: Example yam ‘to swing’
present future past

1sg ŋu yam I swing ŋu yam I will swing ŋa yam I swung
2sg ɲi yam you (sg) swing ɲi yam you (sg) will

swing
ɲa yam you (sg)

swung
3sg m kă yam he swings kă yam he will swing ka yam he swung
3sg f yi yam she swings yi yam she will swing ya yam she swung
1du uni yam we both swing uni yam we both will

swing
un yam we both

swung
2du/
3du

ani yam you/they
both swing

ani yam you/they both
will swing

an yam you / they
both swung

1pl uri yam we swing uri yam we will swing ut yam we swung
2pl ŋăni yam you (pl) swing ŋăni yam you (pl) will

swing
ŋăn yam you (pl)

swung
3pl ri yam they swing ri yam they will swing ra yam they swung
3pl
non-
human

ŋări yam they (non-
human) swing

ŋări yam they (non-
human) will
swing

ŋă yam they (non-
human)
swung

Other type-2 verbs:
monăk ‘to cook’
sameŋ ‘to speak out’
vălăŋ ‘to kill’
mănatăm ‘to sleep’

Type 3: Example tet ‘to go’
present future past

1sg ŋa tet I go ŋa ret I will go ŋa met I went
2sg ɲa tet you (sg) go ɲa ret you (sg) will go ɲa met you (sg) went
3sg.m ka tet he goes ka ret he will go ka met he went
3sg.f ya tet she goes ya ret she will go ya met she went
1du un tet we both go un ret we both will go un met we both went
2du/3
du

an tet you / they
both go

an ret you / they both
will go

an met you / they
both went

1pl ut tet we go ut ret we will go ut met we went
2pl ŋăni tet you (pl) go ŋăni ret you (pl) will go ŋăni met you (pl) went
3pl ra tet they go ra ret they will go ra met they went
3pl
non-
human

ŋări tet they (non-
human) go

ŋări ret they (non-
human) will go

ŋări met they (non-
human) went

Other type-3 verbs:
tăn ‘to come’
ton ‘to go inside’
dudăbăt ‘to set fire to the bush’

Continued on next page
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F1. Translate the following into Kairak. (8 pts)

(a) I tried
(b) They both dig
(c) We cooked
(d) They [the dogs] will kill
(e) You (sg) sleep
(f) He came
(g) You (pl) will go inside
(h) She sets fire to the bush

F2. Translate the following into English: (8 pts)

(a) rit văstămna
(b) ani kur
(c) rat sek
(d) ŋăn sameŋ
(e) ra monăk
(f) un ton
(g) ɲa răn
(h) ut mudăbăt

F3. Provide the translations as indicated. (3 pts)
(a) If yit sal means ‘she gives birth’, what is ‘to give birth’?
(b) If ra ru means ‘they will put’, translate ‘he put’.
(c) If unit nari means ‘we both feel’, what does ani nari mean?

F4. Some of the forms are ambiguous, i.e. they do not fully distinguish the
person or tense. Besides the ambiguity between 2nd and 3rd person dual
(‘you both’ / ‘they both’), which other forms are ambiguous? In your
answer book, complete the following statements: (6 pts)

(a) In type-1 verbs [verb form] can be either [tense] or [tense] with
[person], and also

(b) [verb form] shows the same ambiguity with [person].
(c) In type-[x] verbs, [tense] and [tense] are the same for [which person].
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Solution to Question F: Kairak verb forms

F1.
(a) ŋa siqut (e) ɲi mănatăm
(b) anit ŋes (f) ka măn
(c) ut monăk (g) ŋăni ron
(d) ŋări vălăŋ (h) ya dudăbăt

F2.
(a) They meet
(b) You both will show
(c) MISPRINT in question so accept they raise/they raised or ‘cannot

answer’ (explicitly stated)
(d) You (pl) spoke out
(e) They cooked
(f) We both go inside
(g) You (sg) will come
(h) We set fire to the bush  [past tense]

F3. (3 points)
(a) tsal
(b) ka mu
(c) you/they both will feel

F4.
(a) In type-1 verbs ŋăni  can be either future or
(b) past with you (pl) and also
(c) ŋări shows the same ambiguity with they (non-human)
(d) In type-2  verbs, present and future  are the same
(e) for all persons  [allow any phrasing of this]

Comments
This problem was a lot easier than it might at first seem, just because there is so much data
to look at. Rather than go through the answers, here are some ‘rules’ about this language
which you should have been able to identify:
1. Type-1 verbs all have an initial t in the basic form ‘to X’ which is dropped when the

verb occurs with a pronoun.
2. An indication of the tense is given in the form of the pronoun for verb types 1 and 2,

but the actual form differs from one verb type to the other.
3. In type-3 verbs, the form of the pronoun is the same for all tenses, but the initial letter

of the verb changes from t/d to r for future and m for past.
Apart from F4, all the solutions simply require looking up the appropriate form in the
appropriate table. For example, for F1a find ‘try’ (it’s tsiqut, type-1, model tsup) then look
up the ‘I’ row in the past tense column for type-1 verbs (model ŋa sup) gives you ŋa siqut.
Similarly for F2f, un must indicate 1st person dual ‘we both’, for a type-3 verb so the tense
is given by the first letter, t i.e. present tense, and the basic form must be ton ‘go inside’. In
F3 you had to do double the work, but the idea is the same.


