Practice Quiz 4
(no calculators allowed)

1) Consider an unknown system. When the input to the system is X(t) = 2cos(2t) the output of
the system is y(t) = 2cos(2t) + cos(4t) . Is the system linear?

a) Yes b)No c)Can’ttell, not enough information

2) Consider the following input/output pair for an unknown system.

1

X(t) - the input
o

y(t) - the output

Which of the following is true:

a) The system is linear
b) The system is not linear
¢) Itis not possible to determine if the system is linear based on the information given.

3) The impulse response for the LTI system y(t) = %[x(t)— x(t-1)] is

a) h(t)=%[u(t)—u(t—1)] b) h(t)=%[5(t)—5(t—1)] c) neither of these

t+1

4) The impulse response for the LTI system y(t) = I e “Px(A)dA is

a) h(t)=e'u(t) b) h(t)=e'u(t+1) c) h(t)=e"'S(t) d)none of these



t-2

5) The impulse response for the LTI system y(t) = 2x(t) + j e “Ix(A+3)dA is

a) h(t) = 2u(t) + e “Iu(t+1)  b) h(t) = 28(t) +e It +io)o
¢) h(t) = 25(t) +e “du(t)  d) h(t) = 25(t) +e “ut-2)
e) h(t)=25(t)+e “Ju(t+3) f) none of these

6) The impulse response for the LTI system y(t) + y(t) = x(t-1) is

a) h(t) =e'u(t) b) h(t) =e'u(t) c) h(t) =e “Pu(t)
d)ht)=e “Put-1 e) ht)=e"Pu(t-1) f) none of these

7) The impulse response for the LTI system y(t) —2y(t) =3x(t+1) is

a) h(t) =3e2Du(t+1) b) h(t) =3¢ u(t+1) c) h(t)=3e2*u(t—1)
d) h(t) =3e*“Pu(t)  e) h(t) =3e*“u(t) f) none of these

8) The unit step response of a system with impulse response h(t) =e “Pu(t-1) is

a) y(t) =[1-e“PJu(t-1) b) y®)=[1-e P lu) c) yt)=[L-e"Tu(t)
d) y(t)=[1-e“ Ju(t-1) e) none of these

9) If the unit step response of a system is y(t) = A(l—e ") u(t), the impulse response of
the system is

a) ht)=2e5() b) ht)=2ev ut) o) h()=2e" d) hit) = Are"u(t)
T T T

10) The impulse response of the system

x® h,(t) =e™u(t) v h, () = 25(t-1) y(®)

A 4

is
a) h(t)=2e'u(t) b) h(t)=2e"'0(t—-1) c) h(t)=2ePu(t-1 d) h(t)=2e “u(t)



11) Assume we know a system is a linear time invariant (LTI) system. We also know the
following input X(t) —output y(t) pair:

24 x()

44 y@)
3 3
2 2
1 1

-1 o0 1 2 3 4 5 6

If the input to the system is now X, (t) 4 4 Xoen()

-1 o1 2 3 4 5 6

Which of the following best represents the output of the system?

a) Y,(1) Db) y, () ©) y.(t) d) y,(t)

A A
A 4Ty, ()
3 3
2 2
1 1
> ¢ > ¢
14 0 1 2 3 4 5 6 -1 0 1 2 3 4 5 6
at oy () 4ty ()
3 3
2 2
1 1
> ¢ > ¢




Problems 12 - 15 refer to the following linear time invariant (LTI) system, with impulse response
h(t) shown below on the left, and input X(t) shown below on the right. The output of the

system, Y(t), is the convolution of the impulse response with the input, Yy(t) = h(t)*x(t).

44 ht) 44 x()

3 3

2
1 1
1 o0 1 2 3 4 5 6 1 o0 1 2 3 4 5 6

12) Is this LTI system causal? a) Yes b) No
13) The maximum value of y(t) is a)4 b)5 c)6 d)12 e)14
14) y(t) is zero until what time? a0 b))l ¢)2 d)3 e4
15) y(t) will return to zero at what time? a)6 b)7 c)8 d)9 e)10

Answers: 1-b, 2-b, 3-b, 4-b, 5-b, 6-d, 7-a, 8-a,
9-b, 10-c, 11-b, 12-a, 13-d, 14-d, 15-c



