Solution of 315 Test 11 FO7

Let x[n] =8[n+2]-5[n-2].

(@  Using the definition of the DTFT X(e‘“) = i x[n]e’* find X(ejQ).

n=—oco

x(¢2)= Y (8]n+2] - 6[n-2])e ™ = & — 72 = j25in(20)

(o)  Atwhat numerical value(s) of Q intherange —r < Q< is |X(e‘“)| zero?
sn(2Q)=0=2Q=nr=Q=nx/2 , nany integer

Q=-n,-7/20,7x/2

If X(F)=8,(F-1/10)+6,(F +1/10)+6,,5(F) and x[n]«—— X(F), what is the fundamental period
of x[n]?

By, [n] (11 No) 8y, (F)

8,5 [n]«—(1/16)5,,4(F)

168,5[ ]« 8,5 (F)
cos(2nFn)«F—(1/2)[8,(F-F,))+6,(F+F,)]
2cos(27n/10)«+F— 4§, (F -1/10) +§,(F +1/10)

168,5[n] + 2cos(27n /10)«—F— 6, (F —1/10) + 5, (F +1/10) + 5,6 (F)

Fundamental period isthe least common multiple of 10 and 16 which is 80.



Solution of 315 Test 11 FO7

Let x[n] =8[n+2]+5[n-2].

(@  Using the definition of the DTFT X(e‘“) = i x[n]e’* find X(ejQ).

n=—oco

x(€%)= Y, (8]n+2]+5[n-2])e’™ =& + 1% = 2c05(20)

(o)  Atwhat numerical value(s) of Q intherange —r < Q< is |X(e‘“)| zero?
cos(2Q)=0=2Q=nr+7/2=Q=nn/2+x/4 , nany integer
Q=-3r/4,-nl4rl/43rl4
If X(F)=6,(F-1/12)+6,(F +1/12) +8,,5(F) and x[n]«—— X(F), what is the fundamental period
of x[n]?
Sy, [N == (1/ N, )8,y (F)
85[n]«—(1/16)5,,4(F)

168,5[n] 8,55 (F)
cos(27F,n)=—(1/2)[5,(F-F,) +5,(F+FR,)]
2cos(27n/10)«+— 5, (F -1/12) +6,(F +1/12)

168,5[n] + 2cos(27n /12)«—F— 6, (F —1/10) + ,(F +1/10) + 5,6 (F)

Fundamental period isthe least common multiple of 12 and 16 which is 48.



Let x[n] =8[n+2]-6[n-2].

(@  Using the definition of the DTFT X(ejg): i x[n]e*" find X(ejQ).

n=—oo

X(e%)= 3. (5[n+2]-6n-2)e™ = — &% = j2sin(20)

(b) At what numerical value(s) of Q intherange -1 <Q<r is |X(e’“)| zero?
sn(2Q)=0=2Q=nr=Q=nr/2 , nany integer

Q=-x,—n/2,0,r7/2

If X(F)=6,(F-1/10)+6,(F +1/10)+8,,,(F) and x[n]«—=—X(F), what is the fundamental period
of x[n]?

Sy, [N« (1/ N, ),y (F)

8,[n]«F—(1/12)6,,, (F)

128, [n]«F—6,,,(F)
cos(27R,n)F—(1/2)[5,(F-F,) +5,(F+F,)]
2cos(2zn/10)«+— 5, (F —1/10) + 8, (F +1/10)

125,,[n] + 2cos(27n /10)«—=—§, (F —1/10) + §,(F +1/10) + 5,6 (F)

Fundamental period isthe least common multiple of 10 and 12 which is 60.



