Practice Quiz 4
(no calculators allowed)

1) The impulse response for the LTI system y(t) :%[x(t)—x(t—l)] IS

a) h(t):%[u(t)—u(t—l)] b) h(t):%[é(t)—é(t—l)] c) neither of these

t+1

2) The impulse response for the LTI system y(t) = _[e‘“ Ax(A)dA is

a) h(t)=e'u(t) b) ht)=e'ut+1) c) h{t)= e’t5(t) d) none of these

3) The impulse response for the LTI system y(t) = 2x(t) + _[ e " Ix(1+3)dA is

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

4) 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 “Pu(t-1) e) h(t)=e“Pu(t-1) f) none of these

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

a) h(t) =3e*Pu(t+1) b) h(t) =3 Pu(t+1) c) h(t)=3e*“Pu(t-1)
d) h(t) =3 Pu(t)  e) h(t) =3e*"u(t) f) none of these

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

a) y(t) =[1-e“PJut-1) b) y®)=[1-e P lut) c) y(t)=[L-e"u(t)
d) y(t)=[1-e“PJu(t-1) e) none of these

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

2) h()=2e"s@) b) hit)=2eu) ) hty="e" d) h(t) = Ace""u(t)
T T T



8) The impulse response of the system

X(t)

S h®=eu(t)

v(t)

h,(t) = 25(t 1) y(®)

is
a) h(t)=2e'u(t) b) h(t)=2e"'s(t-1)

¢) h(t) =2e " Pu(t-1) d) h(t) =2ePu(t)

Problems 9 - 12 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, y(t) = h(t) = x(t).

44 h(t)

3

9) Is this LTI system causal?

10) The maximum value of y(t) is
11) y(t) is zero until what time?

12) y(t) will return to zero at what time?

4

3
2

A X(t)

a) Yes

b) No

a4 b)5 ¢)6 d)12 e)14

a0 b))l ¢)2 d)3 e)4

a)6 b)7 ¢)8 d)9 e)10



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

a4 x(t) 44 y(t)

-1 o0 1 2 3 4 5 6

If the input to the system is now X, (t) 44 Xoeu(D)

-1 o1 2 3 4 5 6

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

a) Y,(1) Db) y, (1) c) y. (1) d) y, ()

A A
4T vy, () 4T v
3 3
2 I 2
1 1
> ¢ > ¢
1 0 1 2 3 4 5 8 1 0 1 2 3 4 5 8
4% y.(t) 4t oy,
3 3
2 2
1 1
> ¢ > ¢




For problems 14- 19, assume we are going to convolve the impulse response

h(t) = 2 "°®u(t) with input x(t) = 3 rect (%j

yit) = fh.(a‘ - Aae(NedN

|

a b ¢ A

3
—
a1
-
———

a b ¢ A

For problems 14-16, assume we perform the convolution using the form
y(t) :J'h(t—/l)x(/l)d/l, depicted in the top panel in the above figure.

14) The parameter aisequalto a)0 b)1 c)-1 d) t e) A f)none of these
15) The parameter bisequalto a)0 b)1 c)-1 d) t e) A f)none of these
16) The parametercisequalto a)0 b)1 c¢)-1 d) t e) A f)none of these

For problems 17-19, assume we perform the convolution using the form
y(t) :J'h(/i)x(t—/l)d/l, depicted in the bottom panel in the above figure.

17) The parameter aisequalto a)t-1 b)t+1 c¢)-1 d)1 e)none of these
18) The parameter bisequalto a)t-1 b)t+1 c¢)-1 d)1 e)none of these

19) The parameter cisequalto a)t—1 b)t+1 c¢)-1 d)1 e)none of these



For problems 20-25, assume we are convolving two functions, and at some point we have
the configuration shown below:

The output at this time can be written as the sum of two integrals,

y(t) = T x(A)h(t —)t)d)t+fifx(}t)h(t ~2)dA

20) The value of the parametera is a)-1 b)1 ¢c)3 d)5e)t f)t+3
21) The value of the parameterb is a)-1 b)1 ¢)3 d)5e)t f)t+3
22) The value of the parameterc is a)-1 b)1 ¢)3 d)5e)t f)t+3
23) The value of the parameterd is a)-1 b)1 ¢c)3 d)5e)t f)t+3
24) This sketch is valid for

a) —1<t<l b) 3<t<5 ¢)0<t<2 d) O<t<1 e)none of these

25) Is this a causal system? a) yes b) no c) itis not possible to tell



Answers: 1-b, 2-b, 3-b, 4-d, 5-a, 6-a, 7-b, 8-c, 9-a, 10-d, 11-d, 12-c, 13-b,
14- c, 15-d, 16-h, 17-a, 18-e, 19-b, 20-e, 21-b, 22-c, 23-f, 24-d, 25-b



