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All short-answer questions are 3 marks. 

1) [Waveforms] A waveform with a period of 0.025 seconds has what frequency?

Answer:

40 Hz
2) [Waveforms] If a tone at 16000 Hz is above the Nyquist frequency and below the sample rate and it folds over to sound like 4000 Hz due to aliasing, what is the sample rate?

Answer:

20,000 Hz
3) [Acoustics] What is the fundamental frequency if the 3rd harmonic is at 900 Hz?

Answer:

300 Hz
4) [Spectrum analysis] Which one of the following is NOT correct? 

a. Windowing is used to correct an inaccurate user-specified fundamental frequency.
b. After windowing, windowed samples have non-zero amplitude at the end-points
c. Windowing is used to avoid discontinuity

Answer:

b
5) [Additive synthesis] Which of the following best describes additive synthesis?
a. Additive synthesis adds a weighted sum of harmonic sine waves
b. Additive synthesis adds a weighted sum of different instrument tones
c. Additive synthesis adds a weighted sum of wavetables
Answer:

a
6) [CSound basics] The following is a Csound header, please fill in the blank.


sr = 22050


kr = _______


ksmps = 10


nchnls = 2

Answer:

2205
7) [CSound basics] Fill in the blank in the following Csound score, where this sine wave sustains at the peak amplitude for 1.5 second.
;p1
p2
p3
p4
p5
p6
p7 

;
st
dur
amp
freq
attck
decay

i1
1
2
3000
200
0.1
_____
e

Answer:

0.4 
8) [CSound basics] Which of the following is a valid Csound orchestra statement?
a. ampenv linseg  0, iattack, iamp, isustain, iamp, idecay, 0 


b. impenv linseg  0, iattack, iamp, isustain, iamp, idecay, 0 


c. impenv linseg  0, attack,  amp,  sustain,  amp,  decay,  0


d. mmpenv linseg  0, iattack, iamp, isustain, iamp, idecay, 0 
Answer:

a
9) [CSound basics] What is the difference between these two variables?


ifreq, gifreq

Answer:

ifreq is a local (initial) variable, gifreq is a global (initial) variable.

10) [Meter] In the following CSound tempo statement: 
t0 128 100 80 

does the tempo become faster or slower? 

Answer:


slower
11) [Pitch] If we synthesize and playback a tone at 10 Hz, what do we hear?

Answer:

Clicks
12) [Pitch] Among the following frequencies, what is the highest frequency that most people can hear?

a. 440Hz


b. 5500Hz


c. 8000Hz


d. 17000Hz


e. 30000Hz

Answer:

d

Question 13-14 refer to this f-statement: 

f1   0   64   10   .5   .25   .125

13) [Wavetable synthesis] What is the amplitude of the 2nd harmonic in the wavetable?
Answer:

0.25

14) [Wavetable synthesis] What does the 3rd entry “64” mean?

Answer:

The length of the wavetable is 64.
15) [Wavetable synthesis] Is the following f-statement valid? Why?

f1   0   80   10   .5   .25   .125

Answer:

No. the length (80) must be of power of 2, or power of 2 plus one.
16) [Wavetable synthesis] Refer to the following f-statement,


f1   0   128   -12   5   4   3   2   1   0

What does the negative sign of -12 mean?

a. allow the use of floating point values for amplitude 


b. skip normalization


c. allow using negative values for amplitude


d. none of the above. It is an invalid f-statement.
Answer:

b

17) [FM synthesis] Fill in the blank:
“When vibrato rate is in the audio range (faster than _____ Hz), it is no longer a vibrato, but becomes a modulation frequency of FM synthesis.”
Answer:

20Hz
18) [FM synthesis] Is the following statement true?
“If the modulation frequency is held constant, and the modulation index is increased, the bandwidth of the FM signal increases.”
Answer:

yes
19) [FM synthesis]  For a simple formant FM instrument with the carrier frequency set to the 3rd harmonic, which sidebands will contribute to the amplitude of the 5th harmonic?

Answer:

The 2nd and the -8th. 
20) [FM Synthesis] You are given a FM instrument with carrier frequency of 200Hz, and modulator frequency of 280Hz. What is the fundamental frequency of the output?

Answer:

40Hz 
21) [Voice] What is the amplitude of a voice with 100dB, if the reference amplitude is 1?
Answer:

100000
22) [Filter] Which of the following is commonly used to brighten signal? 


a. Low Pass Filter


b. High Pass Filter


c. Band Pass Filter


d. Band Stop filter
Answer:

b
23) [Filter] What filter is commonly used to remove electric hum? 
Answer:

Band Stop filter
24) [Comb filter] Does comb filter change the fundamental frequency of the signal applied on?

Answer:

No
25) [Effect] Which of the following can be used as effects?


I.
Chrous

II.
Reverb

III.
wavetable synthesis

IV.
All Pass Filter
a. III only
b. I, II and IV only
c. I, II and III only
d. all the above
Answer:

b.
26) [CSound Programming] [25marks]
Fill in the blanks to produce a simple additive synthesis trumpet tone with vibrato.

(trumpet.orc shows a CSound orchestra file, trumpet.sco shows a CSound score file.)

- The fundamental frequency is 440 hertz

- The 1st, 2nd, 3rd, 4th harmonics have amplitudes of 452, 168, 566, 464 Hz respectively

- the vibrato rate increases from 2 Hz to 5 Hz, over the 2.63-second duration.

- the vibrato width decreases from 3% to 1% of the fundamental frequency, over the 2.63-second duration. 

;-------------- --------------------------------------------------------------------------------------------

; trumpet.sco

​​​​​​​​______________







;(1)

;
istart
idur
iamp
ifreq
iattck
idecay

i1
1
2.630
____
____
.1812
.7248


;(2)

i1
1
2.630
____
____
.3624
.5436


;(3)

i1
1
2.630
____
____
.1812
.7248


;(4)

i1
1
2.630
____
____
.2718
.6342


;(5)

___








;(6)

;-------------- --------------------------------------------------------------------------------------------

; trumpet.orc


sr = _______






;(7)


kr = 2205


ksmps = 10


nchnls = 1

instr  1

idur

= _______





;(8)

iamp

= _______





;(9)

ifreq

= _______





;(10)

iattack

= _______





;(11)

idecay

= _______





;(12)

kvrate 

linseg 
__________________
; vibrato rate

;(13)

kvwidth 

linseg 
__________________
; vibrato width

;(14)

avib    

oscili 
__________________
; the vibrato signal
;(15)

aenv

linseg
___________________
; amplitude envelope
;(16)

asig

oscili
___________________
; the signal

;(17)

out 

_____



; output


;(18)



_____






;(19)

;-------------- --------------------------------------------------------------------------------------------

Answer: 

;-------------- --------------------------------------------------------------------------------------------

;Trumpet.sco

​​​​​​​​f1 0 16385 10 1
         ;(or any valid f-statement) 



;(0.5 mark)

;
istart
idur
iamp
ifreq
iattck
idecay

i1
1
2.630
452  
440   
.1812
.7248


;(1 mark)

i1
1
2.630
168  
880   
.3624
.5436


;(1 mark)

i1
1
2.630
566  
1320 
.1812
.7248


;(1 mark)

i1
1
2.630
464  
1760 
.2718
.6342


;(1 mark)


end     








;(0.5 mark)

;-------------- --------------------------------------------------------------------------------------------

; trumpet.orc


sr = 22050    






;(0.5 mark)


kr = 2205


ksmps = 10


nchnls = 1

instr  1

idur

= p3






;(0.5 mark)

iamp

= p4






;(0.5 mark)

ifreq

= p5






;(0.5 mark)

iattack

= p6






;(0.5 mark)

idecay

= p7






;(0.5 mark)

kvrate 
linseg 
2,       idur,     5





;(3 marks)

kvwidth 
linseg 
.03*ifreq,   idur,   .01*ifreq



;(3 marks)

avib    
oscili 
kvwidth,    kvrate,    1




;(3 marks)

aenv
linseg
0, iattack, iamp, (idur - iattack - idecay), iamp, idecay, 0
;(4 marks)

asig
oscili
aenv,ifreq+avib,1





;(3 marks)

out
asig







;(0.5 mark)


endin   







;(0.5 mark)

;-------------- --------------------------------------------------------------------------------------------
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