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Problem 2 

Make up three different sentences, each containing 5-7 words. The following criteria apply 
to each sentence: 

(a) Sentence 1: Every vowel should be a front vowel. 

(b) Sentence 2: Every vowel should be a back vowel. 

(c) Sentence 3: Every vowel should be a lax vowel. 

(d) Sentence 4: Every consonant should be a sonorant consonant (i.e., there is no 
pressure buildup in the mouth). 

(Note: The sentences might contain schwa vowels as in words like the, or the first vowel in 
about. Don't count these vowels.) 

Problem 3 

A spectrogram of a sentence is attached. Answer the following questions about events or 
regions in this sentence. Briefly explain the reasoning that leads to your answer. 

1. Identify a region in time where there is evidence for a back vowel. 

2. What is the approximate speaking rate for this sentence, in syllables per second? 

3. Identify at least two regions where there is complete closure of the lips. 

4. Identify at least one region where the velopharyngeal port is open (i.e., there is a 
lowering of the soft palate). 

5. There is a time interval of about 100 milliseconds where the tongue body moves 
from a backed to a fronted position. Identify this time interval. 

6. Identify a region where turbulence noise is generated by blowing air against the 
lower incisors. 

7. Roughly what is the vocal-tract length of the speaker? (Hint: find the average 
frequency ofthe third formant.) 

8. Identify a region where the principal source ofsound is aspiration noise in the 
vicinity of the glottis. 
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9. Locate a time when there is evidence for a segment with the following combination 
of features: [+vowel, +high, -back]. 

10. What is the fundamental frequency ofvocal-fold vibration in the vicinity of 1800 
milliseconds? 

11. Estimate where in the sentence the tongue body is in a maximally low position. 



--

4 6.551J/HST.714J PS8 11/30/04


TCII err,, .Ilj *lI'.,. . .l.. TV. . I . . . 15L 
4 a 4 a II II I I 1 IJi.l. I I 

r
I 

.at 
I I I I I II I 

I I I I 0 4 . 

8
0 

-d

m --- z O

0 
*16, 

vp ­ 1 
.
-i m ME I 
1 0 

0 

-. , 

0I- 0o

II 
0 

·s - _
He mavP I 

_ p 

0O 
(j) 
E 

- wdwww--A W-dmd� r 
, Zlt ·

�L,
I&II·-···--
a 4-·L*u�

"ll~L;· AM·~ 6. 
0o-;-- 0 

I 

0 
0 

.' 
.. 

m 

I, 

0i

-

-

. . . I. .. i .. ·tI .I .... . 
- - .. -r . . r· r i . . . . 

Lo O) c. 0 

(zH) 03UJ 



5 6.551J/HST.714J PS8 11/30/04


E-

w 

(zHS) 38t 


