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PEER INSTRUCTION

Method:

1: Conceptual question posed - students individually come up
initial answer (5 mins)

2: Explanation/discussion of correct answer (5 mins)



QUESTION 1:

Time Frequency
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What are the correct names for these 3 transformations?

A: (i)-DTFT, (ii)-CTFT, (iii)-DTFT
B: (i)-DFT, (ii)-DTFT, (ii)-DFT

C: (i)-DTFT, (ii)-DTFT, (iii)-DFT
D: (i)-DFT, (ii)-CTFT, (iii)-DTFT



ANSWER [RELATED LECTURE EXERCISES: 5]

Time Frequency
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What are the correct names for these 3 transformations?

A: (i)-DTFT, (ii)-CTFT, (iii)-DTFT
B: (i)-DFT, (ii)-DTFT, (ii)-DFT
C: (i)-DTFT, (ii)-DTFT, (iii)-DFT

D: (i)-DFT, (ii)-CTFT, (iii)-DTFT



QUESTION 2:

Which z[n] will have a purely real X[k]?

A z[n] =1{0, 1, 1, 0,0, 0, -1, —1}
B: z[n]=1{1,1,0, 1, 1,0, 1, 1}
Czn={1,1101,0,1, 1}



ANSWER [RELATED LECTURE EXERCISES: 6]

Which z[n] will have a purely real X[k]?

A z[n] ={0, 1, 1, 0, 0, 0, —1, —1}
B: z[n]=1{1,1,0,1,1,0, 1, 1}
Can)={1,1,1,0 1,0, 1, 1}



EXPLANATION

Which z[n] will have a purely real X[k]?

A z[n] =40, 1, 1, 0, 0, 0, —1, —1}  (X[k] will be purely imaginary)
B: z[n]={1,1,0,1,1,0,1, 1} (X[k] will be complex)

Czn]={1,1,1,0,1,0,1, 1} (X[k] will be purely real)



QUESTION 3:

Compute the Discrete Fourier Transform (DFT) of p[n] = {1,2,0, 1}

What is the value of P[1] and P[2]?

A P[] =14, P2l=1+j
B: P[] =1—3j P2 =—2
C Pl =14} P2 =2
D: P[] = -2, PR2l=1+j



ANSWER [RELATED LECTURE SLIDES: 46-47]

Compute the Discrete Fourier Transform (DFT) of p[n] = {1,2,0, 1}

What is the value of P[1] and P[2]?

P[1] = 4, PR2]=1+j
B: P[l] —1- P[2] = —2
C: P[] =1+], Pl2]=—2
D: P[1] = P2l=1+j



EXPLANATION

P[k] = Zp[n]efjﬁkn’ k= 0’ I,Z’N —1

0=14240+1=4

=0: P[0] = p[0](—4)° + p[1](—=)° + p[2](=5)° + p[3](=4)° =

=1: P[] = pl0](—5)° + p[1](=D)" + p[2](—)* +pB(—)? =1 -2j+0+j=1—j
=2: P[2] = p[0](—5)° + p[1](=)* + p[2](=)* + p[3](-5)° =1 -2+ 0—1 =2
=3: P[3] = p[0](—4)° + p[1](—)® + p2](—=)° + p[3](—5)° =1 +2j+0—j =1+

Plk] = {4, 1—j, =2, 1+ j}



EXPLANATION

Here is the DFT matrix of Fyy for N = 4. Where wy = e % (i.e

w4 = eij% = —j)
1 1 1 1 1 1 1 1
. 1 2 3 1 —5 -1 ]
DFT Matrix: Fy = | 4 4 Y} _ / /
1wy w; wy 1 -1 1 -1
1 wi wg wZ 1 5 -1 —j
Therefore:
1 1 1 1 1 4
1 —5 -1 ) 2 11—y
Pk = J J _ J
1 -1 1 -1 0 —2
1§ -1 — 1435



QUESTION 4:

If X (jw) has the following magnitude and phase:

| X (jw)] £ X (jw)

SIE]

—w; —Wwy wy w W —Ww; —Wwy wy w; W

Determine the value of z(t):
A L sin(wyt) — L sin(wyt)
B: - sinc (et — - sine (£at)
C L sin(w,mt) — L sin(wymt)

D: “1=%0ginc (—u tw t)
T s



ANSWER [RELATED LECTURE EXERCISES: 4]

If X (jw) has the following magnitude and phase:

| X (jw)] £ X (jw)

-
[NIE]

—w; —Wwy wy w W —Ww; —Wwy wy w; W

Determine the value of z(t):

A: L sin(w,t) — 2 sin(wqt)
B: - sinc (et — - sine (£at)
C L sin(w,mt) — L sin(wymt)

D: “1=%0ginc (—u tw t)
T s



EXPLANATION

If | X (jw)| has the following magnitude:

1 X, ()
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EXPLANATION

When ¢t = 0, the integral simplifies to w, /7. Since

o1
lgré — sin(wyt) = wy /T

Therefore, we usually write

1t

1 Wy . w
— sin(wyt) or —sinc [ — |.
it 0 us

sin(mz)

Where  sinc(z) = is the normalised sinc function.

™



EXPLANATION

| X (jw)| can be expressed as the difference:

X, (5w) | Xo(5w)l




QUESTION 5:

(1) The Fourier transform of z(t — 2) is...

(2) The Fourier transform of (%) is...

) X (jw)e I
) X (j2w)

i) ..2X(j2w)
iv) .. X(jw—2)

If the Fourier transform of z(¢) is X (jw), then match the two
statements above:

A (1)-(ii), (2)-()
B: (1)-(i), (2)-(iii)
C: (1)-(iv), (2)-(ii)
D: (1)-(i), (2)-(ii)



ANSWER [RELATED LECTURE SLIDES: 35-37]

(1) The Fourier transform of z(t — 2) is...

(2) The Fourier transform of (%) is...

) X (jw)e I
) X (j2w)

i) ..2X(j2w)
iv) .. X(jw—2)

If the Fourier transform of z(¢) is X (jw), then match the two
statements above:

A (1)-(ii), (2)-()
B: (1)-(i), (2)-(iii)
C: (1)-(iv), (2)-(ii)
D: (1)-(i), (2)-(ii)



EXPLANATION

Time shifting property:
x(t-ty) & e 9 X (jw)

2(t-2) & X(jw)e 72

Time scaling property:

z(at) < iX<£>

la] "\ a

x(%) o 2X(j2w)



