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EECS 20, Section 2, Fall 2015

Midterm #1, September 24, 2015
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Problem 1

Choose one or more correct choices for each question. Show all your reasoning and work.

1. (3 Points) Let z; and z, be the complex numbers. (zy + z,)" and (z;.2;)" are given by

« . 23 :
a. zZ;— 75 and 2—1 respectively.
2
zZ1 + z3 and z7. z; respectively.
. . z] .
€. zi+z;and 2_1 respectively.
2
d. None of the above.

(Recall that z* denotes the complex conjugate of z).
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2. Adiscrete-time system F is defined forn € Z as F(x(n)) = x(n) forn = 0, and
F(x(n)) =—x(n)forn <0,
2.1 {3 Points)} F is a linear system. or False?
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3. {3 Points) Let H(w) = |w], ~o < @ < 0. We can find an LTI system for which H{w) is
the Fregquency Response function. True of

Fl(w) has » be pevigduc Witk \our“dooL e LR

4. (3 Points) For the equation z3 = —1,
a. Thereis only one complex root at z = —1.
There are trinle complexrootsat z = —1.
éThere are three roots at z = —1,e™/2 gnd e¥57/3,

d. None of the above.

\'3\-' flhe Theoverm. Strhed 0 techurc, Theve ave .
2 rooly IV The €querim ?‘2-—! o~ 2341 D

Foo BN g2
: 3 WEAXAP, 7
B (el(zu.ﬂ)r\) — (“‘"—-.‘-.‘"” A P w

N F voolfs &l
1= 14 Kzo, ) and L, We E'U CL‘f'f:t;\th . {g—é
e /3‘! el (am“ = ,respechinl

No e Vo Q'K: -i.

5. (3 Points) -—% = i% can be represents as
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6. Forasystem F, input x(t) and output y(t) are related asy(t) = « ffmx(r)dr, where o

is a constant.
6.1 (3 Points) Fis a linear system.r False?
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7. (3 Points) Let z be a complex number, and & be its phase. Then the phase of z.{ (i.e., z
multiplied by the imaginary unit i} is given by
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8. (3 Points} Observe ;h{the complex discrete time signal x(n) = e'™,n € Z, the
angular frequency is i radians/sec. The corresponding frequency in cycles/sec is
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Problem 2

Consider an LTI system with the Impulse Response function k(n),n € Z and the Frequency
Response function H(w), —m < w < 1. Assume that h(n} is a real number for each n.

1. (10 Points) Prove that H(—w)} = H*(w),—1t < @ = 1, where * denotes complex
conjugate.
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Now for all the following parts of Problem 2, suppose h(n) = §(n) —36(n — 2),n € Z

2. {10 Points) For the input signal is x{(n) = 26(n) + §(n — 2),n € Z, find and sketch the
corresponding output signal y(n),n € Z.
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3. {10 Points) Find the Frequency Response H(w), —r < w < m.
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4. (5 Points) Find the Magnitude Response |H{w)|,—7 < w < 7.
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5. (5 Points) Find the Phase Response «H (w), —7 < w = .
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6. (5 Points) For the input signal x(n) = (—1)* n & Z, find the corresponding output
signal y(n),n € Z using only H{w) and x(n).
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7. (15 Points) For the input signal x(n) = cos (% + g) ,n € Z, show that the output signal
y(n) is of the form a. cos(fn + y), where @, f and y are some real numbers. Also, find
8, ,.—id

the values of @, § and y. (Hints: cos(0) = £ +2e

;2 +z" = 2.Re(z) where z" is
complex conjugate of z, and Re(z) denotes the real part of z.)
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