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ECE314: Signals and Systems
Knowledge Probe - Fall 2009

(ol 243

Instructions:

#

1. The Purpose of this Knowledge Probe is to get a better assessment of your prerequisites. Please

answer all questions to the best of your capability.

2. For any question you does not completely solve, please indicate the best explanation from the list
below:

A. T have no idea how to solve this problem,-
B. I think I could solve this problem, if I were given more time.
C. Tlearnt how to solve problems like this in course titled xxxxx” that T took in Fall/Spring/Summer

semester of year “xxxxx”, but right now I have forgotten the technigues.

3. Whenever possible, please indicate in which class you learnt to solve each of the questions and when
you took that class

4, Strict]y_no calculators are allowed.

Student2
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Ql. Write the following complex number in the polar form (Note: j = /—1):

. LT
34724+ 2exp (jg)

P R LY

e T r:,. ﬂi?;n d i1 ) \\2
g“ﬁ“ Li{j: . .'\ " :

Q2. Solve the following differential equation for ¢ > —1. The initial condition is given as zZ{—~1) =e

. {Note: e is the base of the natural logarithm).

| p ﬁ% N
i ., \ : o) = 2ta(t) T g—;tfﬂ: -t
/LJ\ ? Xl\9~{-3< . nt Facte T € R

A LA 9 S
‘uejti;u\ B\l é‘{x‘-&atx e =0
: o ie—tx -~ 0O
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Q3. Solve the following integrals:

(a).
f"" exp(—2it] —1)dt = Amézat_f-a—é\ﬁgﬁ |
- ﬁhz{im ‘*hé"\«’_olou - e'zi""\‘* 1) \—; .- o2l E}Flf@
(b)‘ | ] T
—:3 1+ir2;gz = %/@M"*{ﬂﬁy)

- | \
Hints: £ tan~'(z) = !z, and tan™'(~o0) = -§. :(&N‘(Wﬁ\ _ \I(
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Q4. Suppose that, E

/ z(tyexp(—jnt)dt = A

—00

Solve the following integral in terms of A.

/Do z(t+1)exp (—jnt) dt

X

Q5. Assuming zero initial conditions, find y(t) from the following 2*¢ order differential equation using )

Laplace Transform method:
2

d d
Et_iy(t) + BEﬁy(t) + 2y(t) = 4__&‘?fu(t)
where «(t) is the unit step function.

Hint: £ {e *u(t)} = - + where £{.} denotes the Laplace Transform.

Z 2

, @ ~ ﬁ 2z 2
f(}i = ‘?:3 ?\a} = WN | \Y&\ ’ T2t SR e
\/u- +3\/ s Z\f 2—_',3 o ik Qw\ﬁ:h%ﬂmw% Ee’"sf’cﬂ)ﬂﬁmﬂ
YK + 3G + 2\’((_'3\ = 5+3 “/@’(}) = - Yo 'Ze *“%:;%WMK

NG & 3542 =

bk% : (5‘“& +B1 C-)*%(L{A+EE>+%C_.)+,
NV NS = %;3 Comcy aaes
YC%\ A L‘%**Z.\Cs.. F1Y 543 AtRrCrn HBRHSRA3CEG 2ATLRIRCE Y
Bt € k%j;}_,_” ¢ L%'*b'f"”?s) A=-BC  HEEOISBILEO Blag) rehzes
(SN d) T 2t Tt Sk , B-C=0  -cegged
4 2 Pvg +q%+%#\+%/§‘+§%5 +(8 ﬁ“%{z*%ﬁ_&-vzc_ "B"%‘%f ‘-[Ll

Q6. If sin(30°) =

|

and sin(45°) = —\}—5, can you find sin{75°) using trigonometric identities? &=

SI(1E)* i{zorag) s smlac)ees(s) +e e (36) < o (4)
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Q7. Suppose that the input and output voltages in the following circuit are z(t) and y(t), respectively.f
Write down the system equation.

(Note: You do not need to solve the system equation)
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ECE314: Signals and Systems
Knowledge Probe - Fall 2009
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Instructions:

1. The Purpose of this Knowledge Probe is to get a better assessment of your prerequisites. Please

answer all questions to the best of your capability.

2. For any question you does not completely solve, please indicate the best explanation from the list

below:

A. T have no idea how to solve this problem.
B. 1 think I could solve this problem, if I were given more time.

C. 1learnt how to solve problems like this in course titled "xxxxx” that I took in Fall/Spring/Summer

semester of year "xxxxx”, but right now I have forgotten the technigues.

3. Whenever possible, please indicate in which class you learnt to solve each of the questions and when

you took that class

4. Strictly no calculators are allowed.
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Q1. Write the following complex number in the polar form (Note: j = v/—1):
T aﬁm}b £HES, Wwzeh o 3+ 72 + 2exp (‘7%)
LiFPUL reviCi | S pagfla
Lo VEYSI &7,
7

Q2. Solve the following differential equation for ¢ > —1. The initial condition is given as z{—1)=e
(Note: e is the base of the natural logarithm).
- d
P ra E:c(t) = 2t z(¢)

/Y72 g o

¥

><

Q3. Solve the following integrals:
(a).

. ,
cale. 273 / exp(—-2[t] —1)dt
1 %-2p5 Byo ‘ -

(b). |
a 1 :
,[“oo 1+ r2g? dz »/

1

Hints: £ tan~'(z) = 4z, and tan™'(—00) = —

[EIE]
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// Q4. Suppose that,

/ /_Z z(tyexp (—jnt)dt = A. v

/ Solve the following integral in terms of A. f\\

| / Tt + 1) exp {—jnt)dt

-

Q5. Assuming zero initial conditions, find y(¢) from the following 2™¢ order differential equation using

Laplace Transform method:

, d? d 3
‘ AV 3oyt +2() = 4eMu(t)

where u(t) is the unit step function.

Hint: £{e *u(t)} = 1=, where £{.} denotes the Laplace Transform.

J;EF . 1”
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Q6. If sin(30°) = 7 and sin(45°) = LQ, can you find sin(75°) using trigonometric identities?
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Q7. Suppose that the input and output voltages in the following circuit are z(t) and y(t), respectively.
Write down the system equation.

(Note: You do not need to solve the system equation)

i{r
e

MV

iy +

+ ¥

vt} C = Y

Hint: System equation is a relationship between the input and output.
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