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Page 1 of 4

i |



QUESTION ONE [30 MARKS]

a) Outline the importance of Laplace transforms in signals and systems [2mks]
b) Find the Laplace of the following signals:
i) f() :g [2mks]
4
ii) =" [2mks]
iii) f() =2 [2mks]
iv) J(1)=sin0.31 [2mks]
V) f()=cos0.5¢ [2mks]
¢) OQutline FIVE properties of Laplace transforms [4mks]
d) Using the properties of Laplace transforms, find Laplace transforms of the following functions:
i) f(=er [2mks]
ii) f(t)=¢""sin3¢ [2mks]
iii) f@) =" +5) [2mks]
¢) Outline the relationship between Z-transform and Fourier transform [2mks]

f) Find the Z-transform of the following sequences

2
' == 2mk
1) x[n| 3 [ m 5]
i) x[n]= %5{}7] [2mKks]
>
iii) x[n] :§5[n—3j [2mks]
QUESTION TWO [20 MARKS)]
4] By in<pection. tind the inverse Ztransform of X (7)=3-27" 447" [2mks]

b) Determine the z-transform for cach of the following sequences. Plot the pole-zero plot and
indicatce the region of convergence.
i) ] = ol t+ 3] (6mks]
g 1l
ll] _‘\’{nl = E u.I ¢ nJ [glnks]

¢) Find the zeros of the following sequences:

hln] = d[n]+id[n—1]—i5[ﬂ~2j [4mks]
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QUESTION THREE [20 MARKS]

Suppose we are given the following five facts about a particular system S with impulse response
h[n]and z-transform H[Z]:

h|n]is real

—_—

2. h|n]is right sided
3. LimH(Z)=1 as z tends to infinity
4.  H(Z)has two zeros
5. H(Z)Has one of its poles at a non-real location on the circle defined by l:' =
1) Is S causal? [4mks]
i) Is S stable? [4mKks]
With a relevant example describe the region of convergence (ROC) of z-transform. [2mks]

We are given the following five facts about a discrete-time signal x|[n]with Z-transform X(Z):
1. x[n]is real and right-sided
2. X|[Z]has exactly two poles

3. X|[Z]has two zeros at the origin

1 J=
4. X[Z]hasapoleatz:;e A

5. X[l]:i

Determine X[Z]and specify its region of convergence (ROC) [ 10mks]

QUESTION FOUR [20 MARKS]

Find the inverse Laplace transforms of the following transforms:

4
i) X[s] { : } [3mks]
s +3)
542
i) XS =3o—— [3mks]
[ {5‘ —16)}
Find the inverse z-transform and draw the pole-zero plot of the following transform:
| o
Bl |~ ROC - :’ b [ 10mks]
[ =l “Hle—ed 1 N
lo-gz0-320
With appropriate example outline two properties of z-transform [4mks])
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QUESTION FIVE [20 MARKS]

a) Solve the initial value problem by [Laplace transform,
i) y-y-12y=2. v(0)=1, y'(0)=2

i) y'=y'-2y= 2?, v(0) =0, ¥'(0) =1

b) Find the s-transform of y[n] = {1.0.0. %; ,0,0, %;2 ]
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and its ROC.

[8mks]
[8mks]

[4Marks]
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