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MAT 321 Quiz 2 Spring 2026

1. Let x and y be discrete signals (infinite time extent with values t ∈ Z) defined by xt = t for all t, and yt = ei
π
3 t,

for −1 ≤ t ≤ 1, yt = 0 otherwise. Find the inner product < x,y >:

a) 1
2 −

√
3
2 i b)

√
3i c) −4

√
3
2 i d) − 1

2 +
√
3
2 i e) −

√
3i

Correct Answer: −
√

3i

2. Same signals x and y as in the previous question. Let w be the convolution x ∗ y. Find w(1) or w1.

a)
√

3i b) 3
2 (1−

√
3i) c) 2−

√
3i d) 2

√
3 + i e) 1− 2

√
3i

Correct Answer: 2−
√

3i

3. Let u be the unit step signal and let y be this signal shifted to the right by 2 samples, so that yt = ut−2. What
is the Z-transform of the signal y?

a) z−3

(1−z−1)2 b) z2

1−z−1 c) 1
1−z−3 d) z−2

1−z−1 e) 1
(z−1)3

Correct Answer: z−2

1−z−1

4. Suppose a signal with frequency values X(ω) is given as:

xt =
1

2π

∫ π

−π
X(ω)eiωt dω.

Then the time domain can be expressed as:

i) discrete ii) finite extent iii) continuous iv) infinite extent

a) i) and iv) only b) i) and ii) only c) ii) and iii) only d) iii) and iv) only e) i) only

Correct Answer: i) and iv) only

5. Solve for a2 in the following equation:

1

1 + z−1 + 2z−2
= a0 + a1z

−1 + a2z
−2 + · · · .

a) 2 b) −1 c) 1 d) −2 e) 0

Correct Answer: −1


