Solution of EECS 315 Test 1 F13

A continuous-time signal x(¢) is defined by the graph below. Let y(t)=-4x(t+3) and let z(¢)=8x(t/4)
Find the numerical values of
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(a) y(3)=—4x(3+3)=—4x(6)=—4><6:—24
(b) z(—4)=8x(—4/4)=8x(—1):8><(—3)=—24
d
8—(x(1))
i _i _ i _ dt 1=10/4 SX(_3)__
(c) dt(z(t))t:w—dt(Sx(t/4))t:10—8dt(x(t/4))t:m— 1 YR 6

(The time scaling t — /4 makes all the derivatives a factor of 4 smaller.)

Find the numerical values of

(@  ramp(-3(-2))xrect(-2/10)=ramp(6)rect(-1/5)=6x1=6

(b) [ 36(t—4)cos(mr/10)dt = 3cos(4x /10)=0.9271

(c) d (2sgn(/5)ramp(t —8))=2sgn(t/5)u(r —8)+2ramp(t — 8)x 25 ()

dr

{i(2sgn(t/5)ramp(t—8))} =2sgn(13/5)u(5)+2ramp(5)x26(13)=2
di S I et SO S



Solution of EECS 315 Test 1 F13

A continuous-time signal x(¢) is defined by the graph below. Let y(¢#)=-4x(t—2) and let z(t)=5x(¢/6)
Find the numerical values of

x(7)
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(@  y(3)=—4x(3-2)=—4x(1)=—4x1/2=-2
()  z(t)=5x(-6/6)=5xx(-1)=5%3/2=75
d
5—(x()
i _i _ i dt t=10/6_5x(_1/2)__
(©) df(Z(t))tzm_df(SX(t/6))z:m_Sdf(X(t/6))t=1o_ . = =-5/12

(The time scaling t — ¢ /6 makes all the derivatives a factor of 6 smaller.)

Find the numerical values of

(a)  ramp(—8(-2))xrect(—-2/10)=ramp(16)rect(-1/5)=16x1=16

(b) [ 368(t—4)cos(mr /20)dr = 3cos(47 /20) =2 4271

%(7sgn(l /3)ramp (¢ —2))=Tsgn(/ 3)u(t—2)+ Tramp(t — 2) x 28 (r)

(©

{%(7sgn(t/3)ramp(t—2))} = 7sgn(13/3)w+2ramp(ll)x26iliz= 7

t=13 1 11 0



Solution of EECS 315 Test 1 F13

1. A continuous-time signal x(t) is defined by the graph below. Let y(f)=11x(t+1) and let
z(t)=-9x(1/2) Find the numerical values of

X(7)
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(@  y(3)=11x(3+1)=11x(4)=11x4 =44

(b)  z(-4)=-9x(-4/2)=-9x(-2)=-9x4=-36

. ] ] -9 (x(1)

(c) —(Z(t)) = d—(—9x(l‘/2)) = —9d—(x(t /2)) = =102 _

dt t=10 t t=10 t t=10 2 4

(The time scaling t — /2 makes all the derivatives a factor of 2 smaller.)

2. Find the numerical values of

(a) ramp(7 X 3) X rect(—3/15) = ramp(21)rect(-3/15)=21x1=21

(b) T 1268 — 3)cos(mrr /10)dr = 12cos (37 /10) = 7.0534
(c) %(—6sgn(t/7)ramp(t —5))=—6sgn(¢/7)u(t—5)—6ramp(r—5)x25(¢)

{%(—6sgn(t/7)ramp(t— 5))} = —6sgn(11/ 7)@— 6ramp(6)ﬁ13 -6

5 0



