Solution of ECE 315 Test 1 SulO
Let x(t)=-3¢""*u(r—1) and let y(¢)=-4x(5¢t) .
(@  What is the smallest numerical value of 7 for which y(#) is not zero?

y(t)=—4x(5t)=12¢7"* u(5¢ — 1) = Smallest ¢ for which y()# 0 occurs where 5t —1=0ort=1/5.

(b) What is the maximum numerical value of y(t) over all time?

max (y(¢))=9.3456

(c)  What is the minimum numerical value of y(#) over all time?
min (y (t)) =0
(d) What is the numerical value of y(l) ?
y(t)=12e""u(5t-1)= y(1)=12¢>"* u(4) =12¢7"* =3.4381
(e) What is the largest numerical value of # for which y(¢)>2?

y(t)=2=12"" =" =1/6=-5t/4=1In(1/6)=-1.7918 =t =4(1.7918) /5 =1.4334



Let x[n]=u[n+3]-3u[n—1]+2u[n-8].

(a) Sketch x[n] in the space provided below. Mark the vertical scale so actual numerical values could be

read from it.
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(b)  What is the numerical sum of all the values of x[n]?
0 ,n<-3
x[n] = 1_2 ;z;:;l :nix[n]: 4(1)+7(-2)=-10
0 , n=>8

(c)  What is the numerical signal energy of x[n]?

0 ,n<-3

1 ,-2<n<l1
4 ,1<n<8
0 , n=28

x[]" =

= E =[4(1)+7(4)]=3+28=32



One period of a periodic continuous-time signal with fundamental period 12 is described by

x(t)= 3rect(%)—4rect(t/2+l) , —6<1<6.

(a) Sketch this single period of x(#) in the space provided below. Mark the vertical scale so actual numerical
values could be read from it.

x[7]

(b)  What is the numerical average value of x(t)?

(x(0)=(1/1,) | x(r)dr = éj[ma(%) —4rect(1/2+ 1)}dt

0 6
1.7 T 12-8
(x(1))= 5{3&1 —4_{4_ 5 =13

(c)  What is the numerical signal power of x(¢)?

2

P, =(I/Z))Iru|x(t)|2dz=(1/12)j dt

t+3
3rect(Tj —drect(t/2+1)

-1 -1 -1
P, =(1/12){9Jdt+16j.dt—24jdt}=Bbf’#=5/351.667
-5 -3 -3



Solution of ECE 315 Test 1 SulO

Let x(t)=-2¢ " u(r—2) and let y(¢)=—4x(5¢).
(a) What is the smallest numerical value of ¢ for which y(¢) is not zero?

y(t)=—4x(5t)=8¢>"" u(5¢—2) = Smallest ¢ for which y(#)# 0 occurs where 5t —=2=0o0rt=2/5.

(b) What is the maximum numerical value of y(t) over all time?

max (y())=5.363

(c)  What is the minimum numerical value of y(#) over all time?
min (y (t)) =0
(d) What is the numerical value of y(l) ?
y(t)=8¢"" u(5t-2)=y(1)=8e'u(3)=8e" =2.943
(e) What is the largest numerical value of # for which y(¢)>2?

y(t)=2=8¢""" =77 =2/8=-t=1n(2/8)=-1.3863=1=1.3863



2.

Let x[n]=u[n+2]-4u[n—2]+3u[n-6].

(a) Sketch x[n] in the space provided below. Mark the vertical scale so actual numerical values could be

read from it.
5

x[n]

(b)  What is the numerical sum of all the values of x[n]?

0 ,n<-2

1 ,-2<n<2 o
3, 2<n<6 [ D x[n]=4(1)+4(-3)=-8

n=—co

x[n]=

0 , n=6

(c)  What is the numerical signal energy of x[n]?

=E, =[4(1)+4(9)]=40



One period of a periodic continuous-time signal with fundamental period 12 is described by
t+2
x(t)=4rect e —5Srect(t/2+2) , —6<1<6.

(a) Sketch this single period of x(#) in the space provided below. Mark the vertical scale so actual numerical
values could be read from it.

5

x[7]

(b)  What is the numerical average value of x(t)?

6

(x(e)=(/T,)] x(r)dr= %J‘[4rect(%j —Srect(r/2+ 2)}1;

T,
! 6

1] T 16-10
<X(t)>—a{4_[dt—5_[dt}— =112

(c)  What is the numerical signal power of x(¢)?

2

P, =(1/T0)JTU|X(I)|2dt=(1/12).6[ dt

t+2
4rect(TJ —5rect(t/2+2)

0 -3 -3
P =(1/12){16J‘dt+25j.dt—40.[dt}=64?#: 37/6=6.1667
-4 -5 -4



Solution of ECE 315 Test 1 SulO

Let x(t)==5¢"u(z+1) and let y(¢)=-4x(5¢t) .
(a) What is the smallest numerical value of ¢ for which y(¢) is not zero?

y(t)=—4x(5t)=20e"" u(5¢ +1) = Smallest ¢ for which y(#)# 0 occurs where 5¢+1=0 ort=-1/5.

(b) What is the maximum numerical value of y(t) over all time?

max (y())=27.912

(c)  What is the minimum numerical value of y(#) over all time?
min (y (t)) =0
(d) What is the numerical value of y(l) ?
y(t)=20e""u(5+1)= y(1)=20e""u(4)=3.778
(e) What is the largest numerical value of # for which y(¢)>2?

y(1)=2=20e"" = ¢ =1/10=-5¢t/3=1In(1/10)=-2.303 =t = 3(2.303) /5 =1.382



Let x[n]=u[n+5]-3u[n+1]+2u[n-7].

(a) Sketch x[n] in the space provided below. Mark the vertical scale so actual numerical values could be

read from it.
5

x[n]
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(b)  What is the numerical sum of all the values of x[n]?

0 ,n<-5
1 ,-5<n<-1 =

x[n]= o lenen = Y x[n]=4(1)+8(-2)=-12
0 , nx7

(c)  What is the numerical signal energy of x[n]?



One period of a periodic continuous-time signal with fundamental period 12 is described by
t+2
x(t) =—3rect e +6rect(t/2+1) , —6<t<6.

(a) Sketch this single period of x(#) in the space provided below. Mark the vertical scale so actual numerical
values could be read from it.

5

x[7]

(b)  What is the numerical average value of x(t)?

0

(x(1))=(1 /TO)L x(t)dt = éj;[—%ect(%j +6rect(r/2+ 1)}1;

12

(x(1))= é{—3}dt+6]ldt}=ﬂ=0

(c)  What is the numerical signal power of x(¢)?

2

6
P =(1 /T())L x(e)[ dr =(11 12)_[‘—3rect(%) +6rect(t/2+1) dt
0 6

36+72-72
12

PX=(1/12){9j-dt+36:[1dt—36]}dt}= 3
—4 -3 =3



Solution of ECE 315 Test 1 SulO

Let x(t)=-5¢""*u(¢+2) and let y(t)=—-4x(5¢) .
(a) What is the smallest numerical value of ¢ for which y(¢) is not zero?

y(t)=—-4x(5t)=20e"""* u(5t +2) = Smallest ¢ for which y(¢)# 0 occurs where 5t +2 =0 ort=-2/5.

(b) What is the maximum numerical value of y(t) over all time?

max (y(r)) = 25.68

(c)  What is the minimum numerical value of y(#) over all time?
min (y (t)) =0
(d) What is the numerical value of y(l) ?
y(1)=20e7" u(7)=20e7""* =10.71
(e) What is the largest numerical value of # for which y(¢)>2?

y(t)=2=20e"" = ¢"* =1/10= -5t /8 =1n(1/10) = 2303 =t = 8(2.303) / 5 = 3.685



2.

Let x[n]=2u[n+1]-3u[n+3]+u[n-5].

(a) Sketch x[n] in the space provided below. Mark the vertical scale so actual numerical values could be

read from it.
5

x[n]

LTI

(b)  What is the numerical sum of all the values of x[n]?

0 ,n<-3
3 ,-3<n<-1

x[n]= :1’ Ceres [P ix[n]zZ(—3)+6(—l):—12

0 , n=25

(c)  What is the numerical signal energy of x[n]?

0 ,n<-3
9 ,-3<n<-1 o

x[n]= L len<s :>2x[n]=2(9)+6(1)=2
0 , n=5



One period of a periodic continuous-time signal with fundamental period 12 is described by
t+5
x(t)=2rect ~ —6rect(t/2+1) , —6<1<6.

(a) Sketch this single period of x(#) in the space provided below. Mark the vertical scale so actual numerical

values could be read from it.
6

x[7]

(b)  What is the numerical average value of x(t)?

6

(x(0)=(1/1,) | x(r)dr = éj[zrect(%)— 6rect(r/2+ 1)}1;

0 6

(x(1))= é{z_fdt - 6]14 = % =-1/3

(c)  What is the numerical signal power of x(¢)?

2

dt

P= (1/T0)jru|x(t)|2dz =(1/12)j

t+5
Zrect(T)— 6rect(r/2+1)

-2 -1 )
PX=(1/12){4jdt+36jdt—24fdt}=#:16/355.333
-6 -3 -3



