Solution of ECE 315 Test 2 FO6

A system is described by the equation y[n]=e "] in which x is the

excitation and y isthe response. Identify its properties by circling the
appropriate answer, Yesor No.

Linear Yes Time Invariant No
Stable No Dynamic Yes
Causal No Invertible No

In the system belowa =7 and b =3.

€)) Write the differential equation describing it.
(173)y (1) =x(t) - (7/3)y(t)

(b) The impulse response can be written in the form h(t) = Ke™ u(t).

Find the numerical valuesof K and A .
K=3,41=-7

O —mD—

Eigenvalue A =—7. Integrating once through zero.
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3. If y(t) = x(t)*h(t) and x(t) :4rect(t—1) and h(t) :3rect(t) , What is
the numerical value of y(1/2)’? y(1/2) =6

y(t):];x(f)h(t_f)dfzI4rect(f_1)3rect(t_f)df

y(l/ 2) = 12} rect(f—l) rect(l/ 2—r)dr = 1ZT rect(r—l)rect(r—l/ 2)dr

rect(r —l) is 1 between 1/2 and 3/2 and zero elsewhere
rect(r -1/ 2) is 1 between 0 and 1 and zero elsewhere

I’ECt(”L’ - 1) I’ECI(T -1/ 2) is 1 between 1/2 and 1 and zero elsewhere

y(1/2):12jd1':6

1/2

4. It y[n]=x[n]*h[n] and x| n]=ramp[n] and
h[n]=28[n]-35[n-4], what is the numerical value of y[10]?
y[10] =2

y[n] = ramp[n]*(Zé[n]— 35[n — 4])
y[n] = 2ramp[n] *5[n]— 3ramp[n]*6[n—4]
y[ n]=2ramp[n]-3ramp[n-4]

y[10]=2ramp[10]-3ramp[ 6 ]|=20-18=2



A system with an impulse response h,[n]=a"u[ n] is cascade connected
with a second system with impul se response hz[n] =p" u[n] f
a=1/2andb=2/3,and h| n] istheimpulse response of the overall
cascade-connected system what is the numerical value of h[3]?

h[3] =08102

n[n]=n,[n]«h,[n]= ¥ a"u[m]6""u[n-m]

h[n]=6"Y a"" ="y (a/b)"
m=0 m=0

h[n:l —_ 1—(61/ b)n+1 ) b" — an+l /b _ bn+1_ an+l

l1-al/b 1-al/b b-a

(273)" ~(1/2)™

h[n]= e :6[(2/3)“”—(1/2)””}

n[3)=6|(2/3)" - (1/2)' | = 08102




Solution of ECE 315 Test 2 FO6

A system is described by the equation y[n] = In(x[n—l]) inwhich xis

the excitation and y isthe response. Identify its properties by circling the
appropriate answer, Yes or No.

Linear Yes Time Invariant No
Stable No Dynamic No
Causal No Invertible No

Inthe system belowa=2andb=4.

€) Write the differential equation describing it.
(174)y (t) =x(t) - (17 2)y(t)

(b) The impulse response can be written in the form h(t) = Ke™ u(t).

Find the numerical valuesof K and A .
K=4,141=-2

KO—mD———y
J

—— Y0
(1) +2y(t) = ax(t
() +2n(t) = 43t

Eigenvalue A =-2. Integrating once through zero.

o)l )24l o)l -

=1 =0

)
)

=K %f_/
=0



3. If y(t) = x(t)*h(t) and x(t) = 2rect(t+1) and h(t) :5rect(t) , What is
the numerical value of y(—1/2)’? y(—1/2) =5

y(t):];x(f)h(t_f)dfzIZrect(T+1)5rect(t_f)df

y(—l/ 2) = 10]2 rect(r +1) rect(—l/ 2— r)dr = 10? rect(r +1)rect(r +1/ 2)dr

rect(r +1) is 1 between -1/2 and -3/2 and zero elsewhere
rect(r +1/ 2) is 1 between 0 and -1 and zero elsewhere

I’ECt(”L’ +1) rect(r +1/ 2) is 1 between -1/2 and -1 and zero elsewhere

-1/2

y(-1/2)=10 | dr=5
-1

4, If y[n]=x[n]*h[n] and x[n]:(0.9)nu[n] and
h[n]=26[n]-38[n-4], what isthe numerical value of y[3]?
y[3] =1.458

y[n]= (0.9)n u[n]*(Zé[n]— 36[n—4])
y[n]= 2(0.9)n u[n]#8[n]- 3(0.9)n u[n]«&[n-4]
y[n]=2(09) u[n]-3(0.9)" “u[n-4]

y[3]=2(0.9) u[3]-3(0.9) "u[-1]=2(0.9) =1.458



A system with an impulse response h,[n]=a"u[ n] is cascade connected
with a second system with impulse response h, [n] =p" u[n] f
a=1/4andb=1/3, and h[ n] istheimpulse response of the overall
cascade-connected system what is the numerical value of h[3]?

h[3] =0.1013

n[n]=n,[n]«h,[n]= ¥ a"u[m]6""u[n-m]

h[n]=6"Y a"" ="y (a/b)"
m=0 m=0

h[n:l —_ 1—(61/ b)n+1 ) b" — an+l /b _ bn+1_ an+l

l1-al/b 1-al/b b-a

h[n]= tL 4):;1(2/3)n+1 :12[(1/3)'”l —(1/4)””}

h[3]= 12[(1/ 3) (v 4)4] =0.1013



Solution of ECE 315 Test 2 FO6

A system is described by the equation y[n] = In(x[n +1]) inwhich xis

the excitation and y isthe response. Identify its properties by circling the
appropriate answer, Yes or No.

Linear Yes Time Invariant No
Stable No Dynamic No
Causal Yes Invertible No

In the system belowa=8 and b=5.

€) Write the differential equation describing it.
(1/5)y'(t) =x(t) - (8/5)y(t)

(b) The impulse response can be written in the form h(t) = Ke™ u(t).

Find the numerical valuesof K and A .
K=5,41=-8

KO—mD———y
J

—— Y0
/(t)+8y(t) =5x(1
h'(t) +8h(t) =55(t)

Eigenvalue A =-8. Integrating once through zero.

o)l fo)t-5 ) ol v

=1 =0

=K ‘0 %f_/
=0



1 y(t)=x(t) «n(t) and x(t)

the numerical value of y( )

= 2rect( ) ( ) —3rect(t/2),what IS
v(t) =8

y(t)= zx(f)h(t_f)df - zmct(f)(_a)rect((t_f)/z)df
y(l) = —61 rect(r) rect((l— r) / 2) dr = —61 rect(r) rect((r —1) / Z)dr

rect(r) is 1 between -1/2 and 1/2 and zero elsewhere
rect((r —1) / 2) is 1 between 0 and 2 and zero elsewhere

rect(r) rect(r/ 2) is 1 between 0 and 1/2 and zero elsewhere
1/2
y(l) = —GJ dz=-3
0

It y[n]=x[n]*h[n] and x[n]= (0.9)n u[n] and
h[n]=26[n]-38[n-2], what isthe numerical value of y[3]?
y[3] =-1.242

y[n]=(08)' o[n](25[n]-[n-2])
y[n)=2(09) o[ ]+6[n]-3(05) u[n]+s[n-2]

y[n)=2(0) u[n]-3(03) "u[n-2]
J73]=2{08) [z]-a(os)ulz] =2{os) -3fos) =122



A system with an impulse response h,[n]=a"u[ n] is cascade connected
with a second system with impul se response hz[n] =p" u[n] f
a=1/5andb=1/3,and h[n] istheimpulse response of the overall
cascade-connected system what is the numerical value of h[2]?
h[2]=02178

n[n]=n,[n]«h,[n]= ¥ a"u[m]6""u[n-m]
For n<0, h[n]:O.
For n=20,
h[n]= b“iamb‘m = b”i(a/ b)”

n+1

h[n:I: bnl_(a/b) _ bn _an+l/b _ bn+1_an+l
1-al/b 1-alb b-a

h[n]= (v 5)_12_/ g/ S 7.5[(1/ 3" (1 5)””}

For all time

h[n]\= 7.5[(1/ 3" (1 5)n+l:|u[n:|

h[2]= 7.5[(1/ 3) (1 5)3}1[2] =0.2178



