
Midterm exam

Stefan Keine
ling 20: Introduction to Linguistic Analysis

Due: 23:59, 1 November 2021

Instructions:
The exam consists of 10 parts and is worth 90 points. Your answers must be uploaded
as a single PDF file to CCLE. Please double-check that you upload the entire exam to
CCLE! Read the instructions carefully, and answer all questions legibly. At the end of the
exam, you will find the IPA chart, the list of binary articulatory features, and the feature
specifications for the sounds of Common American English. Whenever you are asked to
use binary articulatory features, use the feature inventory on p. 15 of this exam.

Honor Code:
Please type your name below this sentence:

“I affirm that the work on this exam is entirely my own and that I have obtained no help 
from other people; nor have I helped another student.”

type name here: 

1 5 points

Each of the following pairs of sounds differ in exactly one articulatory feature. Please
state this feature and indicate for each of the two sounds what value of the feature this
sound has. For example, if the pair was [ t ] and [ d ], the answer would be that these two
sounds differ in the feature [±voiced] and that [ t ] is [–voiced] and [ d ] is [+voiced].

(a) [ɡ] and [ŋ]
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[ɡ] is [-nasal] and [ŋ] is [+nasal]





(a) [ k, kʰ ]

(b) [ ɡ, b, d, ɾ ]

(c) [ s, ʃ, f, θ ]

(d) [ l, ɫ, ɹ, ɹ̥ ]

(e) [ u, ʊ, ɔ, ͡ow, ɔ͡ȷ ]

(f) [ e͡ȷ, a͡ȷ, ʌ, ɑ, ɛ, æ, ə ]
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[ +stop, +velar, -voiced]

[ +stop, +voiced, -nasal ]

[ +fricative, -voiced,  -glottal ]

[ +approximant, +alveolar ]

[ +back, +rounded ]

[ -rounded, -high ]



3 12 points

Show how our syllabification algorithm syllabifies the following words. Use the “tree”
notation to indicate how each word is divided into onsets, nuclei and codas and how
these elements are grouped into rhymes and syllables.

(a) [ ɪkskwɪzɪt ]

(b) [ k ͡owɑpəɹe͡ȷʃən ]

(c) [ ɑɹθɹa͡ȷtɪs ]
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(d) [ ədʒʌŋkʃən ]

4 8 points

For each of the sound pairs below, indicate whether they are allophones of different
phonemes in English by circling “yes” if they are and “no” if they are not. If you circle
“yes,” write on the line that follows a minimal pair that shows this. Write this minimal
pair both in English orthography and in the IPA.

allophones of
different phonemes?

[u] and [ʌ] yes no

[pʰ] and [p] yes no

[f] and [θ] yes no
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[ɡun] 'goon' and [ɡʌn] 'gun' 

[fɪn] 'fin' and [θɪn] 'thin'



5 14 points

In English, there are three forms in which past tense can be productively realized (in
what follows, we will ignore irregular past tense forms like go – went, make – made, fit –
fit, etc.):

Group 1 Group 2 Group 3

Infinitive Past tense Infinitive Past tense Infinitive Past tense

[bʌz] [bʌzd] [be͡ȷk] [be͡ȷkt] [l ͡owd] [l ͡owdɨd]
[sa͡ȷ] [sa͡ȷd] [stʌf] [stʌft] [bæt] [bætɨd]
[ɡɹæb] [ɡɹæbd] [ʃɪp] [ʃɪpt] [pʰɪt] [pʰɪtɨd]
[kʰɑl] [kʰɑld] [kʰɪs] [kʰɪst] [sid] [sidɨd]
[pʰlæn] [pʰlænd] [wɪʃ] [wɪʃt]
[se͡ȷv] [se͡ȷvd] [fɹɑθ] [fɹɑθt]
[l ͡owð] [l ͡owðd]
[vju] [vjud]

The situation here is similar to what we saw for expressing the plural in class. First
consider only groups 1 and 2.

(a) When is the past tense element realized as [d] and when is it realized as [t]? State a
generalization.

(b) The distribution of [d] and [t] is conditioned by a phonotactic constraint on English
codas we already saw in class. State this constraint.
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[t] appears after voiceless consonants
[d] appears anywhere else

 *Coda
    /        \
               /           \
    [-voiced]     [+voiced]

A voiceless sound may not be immediately followed by a 
voiced sound within the same coda.



(c) Given the constraint you stated in b., what is the underlying form of the past tense
element? What is the rule that changes how the past tense element is realized when
the phonotactic constraint is violated?

Now consider group 3.

(d) It is a general fact about English that the sequences [tt], [td], [dt] and [dd] are all
impossible within a coda. State a set of binary articulatory features that picks out
[d] and [t] but no other sound of Common American English.

(e) Using these binary articulatory features, state a single phonotactic constraint that
excludes the four combinations [tt], [td], [dt], and [dd] within a coda.
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/d/ is the underlying form

Change /d/ to [t] if it follows a voiceless sound.
/d/ --> [t] / [-voiced] __

[ +stop, +alveolar, -aspirated, -nasal, -flap ]

  *Coda
  /          \
               /              \ 

[ +stop.
+alveolar,
-aspirated,
-nasal,
-flap ]

[ +stop.
+alveolar,
-aspirated,
-nasal,
-flap ]



(f) Recall from c. above what the underlying form of the past tense element is. Given
the constraint in d., state a rule that changes the underlying form to [ɨd] when the
phonotactic constraint you gave in the previous part is violated.

6 7 points

As we discovered in class, not all onsets are possible in English. Out of the following
onsets, only the ones in the column on the left are allowed in English. The ones on right
don’t conform to the phonotactic constraints of English (marked by “*”).

possible onsets impossible onsets

[st] *[ðt]
[sw] *[zɡ]
[dʒ] *[ʒd]
[z] *[ʒk]
[sk] *[vm]
[sn] *[zp]
[ɡ] *[ðʔ]
[fl] *[zn]
[θɹ]
[vj]
[bl]

State a single phonotactic constraint on English onsets that prohibits all of the impossible
onsets but still allows the possible ones. This constraint should not involve disjunction
(“X or Y”). Use our binary articulatory features to write the constraint.

Page 8 of 17

/d/ --> [ɨd] / [+stop. +alveolar, -aspirated, -nasal, -flap] __ 

  *Onset
   /        \
                 /           \
      [+fricative, +voiced]  [+stop]



7 5 points

Consider the sounds [ ɦ ] and [ ʝ ] in the following Dwarvish words.

[ pyɦəɾ ] ‘kitchen’ [ flɪpɦə ] ‘folder’ [ ətɦul ] ‘golf’
[ iʔʝʊs ] ‘cast’ [ ɑsʝetɪʃ ] ‘ascetic’ [ poʝu ] ‘mat’
[ plyɦə ] ‘bake’ [ kwoʝ ] ‘outlet’ [ flɪpʝə ] ‘woman’

Based on these words, what is the relationship between [ ɦ ] and [ ʝ ] in this language?
Are they allophones of different phonemes or allophones of the same phoneme? Please
briefly explain why.

8 11 points

Consider the phonetic transcription of the following Martian words, along with their
translations. The sounds [ k ] and [ x ] are in complementary distribution, and so are the
sounds [ ɡ ] and [ ɣ ]. Their distribution can be accounted for with a single phonotactic
constraint and a single rule.

[ ɣalix ] ‘lava’ [ ɔkŋuɡmi ] ‘red’
[ xuknu ] ‘manicure’ [ wɑʔxn̥il ] ‘clock’
[ kmaɲ ] ‘pedicure’ [ ɒɹudxɨd ] ‘small’
[ aɸeɣm̥i ] ‘zero’ [ ziɡɱekɲo ] ‘ɡlue’
[ ʔɨɡŋɔ͡ȷ ] ‘end’ [ sɨɣzuxlɪŋ ] ‘earthling’
[ɯɣtaknim ] ‘heat’ [ afoxʃaʒɱu ] ‘discovery’

(a) State a generalization about when [ k ]/[ ɡ ] and [ x ]/[ ɣ ] appear, respectively.
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These sounds are not in complementary distribution. The sounds are allophones of different
phonemes. The data shows that the occurrence of [ ɦ ] vs. [ ʝ ] cannot be predicted from the 
context or environment of the sound. For instance, both sounds are able to precede [ə] and 
[u], and both sounds are able to follow [p].

The velar oral stops [k] and [ɡ] only occur before voiced nasals.
The velar fricatives [x] and [ɣ] occur anywhere else.



(b) What are the phonemes?

(c) State a constraint that prohibits the underlying forms in the right environment.
State this constraint using binary articulatory features. The constraint must be a
single statement (“It is not possible to have …”) and must not involve disjunction
(“X or Y”).

(d) Based on this constraint, provide a rule that changes the underlying forms in the
right environments. Write this rule in plain English and use binary articulatory
features.

(e) Now express this rule using our formal notation.
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[ x ] and [ ɣ ] 
[ +velar, +fricative ]

*[ +velar, +fricative ] [ +voiced, +nasal ]

Change /+velar, +fricative/ to [+stop, -fricative] if it precedes [+voiced, +nasal]

/+velar, +fricative/ --> [+stop, -fricative] / __ [+voiced, +nasal]



9 7 points

Let us consider two phonological rules in Rosharian, a language spoken in the mythical
world of Roshar. The first rule changes / i / to [ a ] if it occurs at the end of a word.

(1) Rule 1:
Change / i / to [ a ] if it occurs word-finally.

(2) Examples of rule 1:
/ p ͡owvi / → [ p ͡owva ] ‘cranberry’
/ ʃætri / → [ ʃætra ] ‘kiwi’

The second rule changes an oral stop into a fricative if it precedes a high vowel.

(3) Rule 2:

Change/ +stop−nasal / to [ −stop+fricative ] if it precedes [ +vowel+high ]
(4) Examples of rule 2:

/ tupɨt / → [ tuɸɨt ] ‘melon’
/ s ͡owduli / → [ s ͡owðuli ] ‘lychee’

Against this background, the underlying form / topi / becomes [ topa ] in Rosharian. This
is the only possible pronounciation.

a) Based on the underlying form / topi /, what is the result that is produced if Rule 1
applies first, followed by Rule 2? Show the output of each rule.

Underlying form: / topi /

Rule 1:

Rule 2:

Output:

b) What happens if the two rules apply in the opposite order? Again, show the output
of each rule.
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[ topa ]

---------

[ topa ]



Underlying form: / topi /

Rule 2:

Rule 1:

Output:

c) What is the relationship between the rules (no interaction, feeding or bleeding)?
Briefly explain why (1–2 sentences).

10 7 points

Let us consider two phonological rules in Fillorian, a language spoken in the mythical
world of Fillory. The first rule changes / z / to [ s ] if it precedes a voiceless sound.

(5) Rule 1:
/ z /→ [ s ] / [–voiced]

(6) Examples of rule 1:
/ ɑztir / → [ ɑstir ] ‘strawberry’
/ tɔzpman / → [ tɔspman ] ‘turtle’

The second rule changes / h / to [ ʔ ] if it follows a fricative.

(7) Rule 2:
/ h /→ [ ʔ ] / [+fricative]

(8) Examples of rule 2:
/ oðhan / → [ oðʔan ] ‘cantaloupe’
/ s ͡owʃhuli / → [ s ͡owʃʔuli ] ‘dragonfly’
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[ toɸi ]

[ toɸa ]

*[ toɸa ]

Rule 1 bleeds Rule 2. 

If Rule 1 first changes the high vowel /i/ to the low vowel [a] at the end of the word, Rule 2 can no longer apply 
since the context of an oral stop preceding a high vowel no longer exists in the word.



Against this background, the underlying form / rɔ͡ȷzhun / becomes [ rɔ͡ȷsʔun ] in Fillorian.
This is the only possible pronounciation.

a) Based on the underlying form / rɔ͡ȷzhun /, what is the result that is produced if Rule 1
applies first, followed by Rule 2? Show the output of each rule.

Underlying form: / rɔ͡ȷzhun /

Rule 1:

Rule 2:

Output:

b) What happens if the two rules apply in the opposite order? Again, show the output
of each rule.

Underlying form: / rɔ͡ȷzhun /

Rule 2:

Rule 1:

Output:

c) What is the relationship between the rules (no interaction, feeding or bleeding)?
Briefly explain why (1–2 sentences).
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[ rɔ͡jshun ]

[ rɔ͡jsʔun ]

[ rɔ͡jsʔun ]

[ rɔ͡jzʔun ]

[ rɔ͡jsʔun ]

[ rɔ͡jsʔun ]

There is no interaction between the rules since the changes they make do not actually affect the 
conditions that determine whether or not the other rule occurs. 

For example, Rule 1 does not change manner of articulation of a sound, meaning the sound will 
remain [+fricative] and Rule 2 does not change the voicing of a sound, meaning the sound will 
remain [-voiced].





Binary features for consonants:
[±vowel]
[±stop]
[±fricative]
[±approximant]
[±bilabial]
[±labiodental]
[±dental]
[±alveolar]
[±postalveolar]
[±palatal]
[±velar]
[±glottal]
[±nasal]
[±voiced]
[±lateral]
[±trill]
[±flap]
[±aspirated]

Binary features for vowels:
[±vowel]
[±high]
[±low]
[±front]
[±back]
[±rounded]
[±tense]
[±voiced]
[±nasal]
[±diphthong]
[±bilabial]
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Binary articulatory features for consonants of Common American English

[±
vo
w
el
]

[±
sto

p]

[±
fri
ca
tiv
e]

[±
ap
pr
ox
im
an
t]

[±
bi
la
bi
al
]

[±
la
bi
od
en
ta
l]

[±
de
nt
al
]

[±
al
ve
ol
ar
]

[±
po
sta
lv
eo
la
r]

[±
pa
la
ta
l]

[±
ve
la
r]

[±
gl
ot
ta
l]

[±
na
sa
l]

[±
vo
ic
ed
]

[±
la
te
ra
l]

[±
tri
ll]

[±
fla
p]

[±
as
pi
ra
te
d]

[ p ] − + − − + − − − − − − − − − − − − −
[ pʰ ] − + − − + − − − − − − − − − − − − +
[ b ] − + − − + − − − − − − − − + − − − −
[m ] − + − − + − − − − − − − + + − − − −
[ t ] − + − − − − − + − − − − − − − − − −
[ tʰ ] − + − − − − − + − − − − − − − − − +
[ d ] − + − − − − − + − − − − − + − − − −
[ n ] − + − − − − − + − − − − + + − − − −
[ ɾ ] − + − − − − − + − − − − − + − − + −
[ k ] − + − − − − − − − − + − − − − − − −
[ kʰ ] − + − − − − − − − − + − − − − − − +
[ ɡ ] − + − − − − − − − − + − − + − − − −
[ ŋ ] − + − − − − − − − − + − + + − − − −
[ ʔ ] − + − − − − − − − − − + − − − − − −
[ f ] − − + − − + − − − − − − − − − − − −
[ v ] − − + − − + − − − − − − − + − − − −
[ θ ] − − + − − − + − − − − − − − − − − −
[ ð ] − − + − − − + − − − − − − + − − − −
[ s ] − − + − − − − + − − − − − − − − − −
[ z ] − − + − − − − + − − − − − + − − − −
[ ʃ ] − − + − − − − − + − − − − − − − − −
[ ʒ ] − − + − − − − − + − − − − + − − − −
[ h ] − − + − − − − − − − − + − − − − − −
[ l ] − − − + − − − + − − − − − + + − − −
[ ɫ ] − − − + − − − + − − + − − + + − − −
[ ɹ ] − − − + − − − + − − − − − + − − − −
[ ɹ̥ ] − − − + − − − + − − − − − − − − − −
[ j ] − − − + − − − − − + − − − + − − − −
[ w ] − − − + + − − − − − + − − + − − − −
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Binary articulatory features for vowels of Common American English

[±
vo
w
el
]

[±
hi
gh
]

[±
lo
w
]

[±
fro
nt
]

[±
ba
ck
]

[±
ro
un
de
d]

[±
te
ns
e]

[±
vo
ic
ed
]

[±
na
sa
l]

[±
di
ph
th
on
g]

[±
bi
la
bi
al
]

[ i ] + + − + − − + + − − −
[ ɪ ] + + − + − − − + − − −
[ ɛ ] + − − + − − − + − − −
[ æ ] + − + + − − − + − − −
[ ɨ ] + + − − − − − + − − −
[ ə ] + − − − − − − + − − −
[ u ] + + − − + + + + − − −
[ ʊ ] + + − − + + − + − − −
[ ɔ ] + − − − + + − + − − −
[ ʌ ] + − − − + − − + − − −
[ ɑ ] + − + − + − + + − − −
[ e͡ȷ ] + − − + − − + + − + −
[ a͡ȷ ] + − + + − − + + − + −
[ ͡aw ] + − + + − + + + − + +
[ ͡ow ] + − − − + + + + − + +
[ ɔ͡ȷ ] + − − − + + + + − + −
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