dl;t f!r(::[l]tShifting Theorems. Explain and compare
%ormul r(?les_of the FWO shifting theorems, using your
] ations and simple examples. Give no proofs.

3.1-3(0>3)

S e_t(0<,<,n.)

IVPs, SOME WITH DISCONTINUOUS

INPUT

Using the Laplace transform and showing the details, solve

18, 4y" — 12y + 9y =0, 3(0) = 23,y'©) =1
19, )" — 6y FBy=¢ " o 30 =1,Y O =4
20. 3" + 10y + 24y = 14412, ¥(0) = 19/12,

y'(0) = =5

21. y" + 4y = 4costh if0<t<m and0ifr=>T

2. y" + 3 +2y=4tif0<t<1and8ift> 1;

y0)=0,Y©® =0

Yy Ay - = 3sint —cost, @ <1< 247), and

3 sin 2t — cos 26, (1> 2, y0)=0, y'(0) =1

R > Lifo<t<land0ift> 1

() = 0,y'(0) =0

y" +y=2tif0<t<land2ift>l

Shifted data.y” + 2y’ + Sy = 10sin fif0 <t < 2T

and 0 if £ > 27 (M) = 1,y (m = 277 2

27. Shifted data. y! Ay = g2 if0<t<5and0 if
(>5 yn=1+ cos2, y (1) =4~ 2 sin 2

23.
24.

25.
26.

28-40 MODELS OF ELECTRIC CIRCUITS

RL-CIRCUIT

Using the Laplace transform and showing the details, find

the current i(?) in the circuit in Fig. 126, assuming i(0) = 0

and:

28. R = le.(=10()OQ),L= 1H,v= oifo <t <,
and 40 sin 1V ift>7

29. R=25Q,L=01HUV —a90e vV if 0<r<l
and 0ift>1

30. R=100LL = 0.5H,v = 2001Vif0<t<2and0
ift>2

v(t)
Fig. 126. Problemns 28-30

Cc R

L

Fig. 127. problem 31

RB LEM-SET 6.3~

6. sinmt(2<1<4)
8. 12(1<1<2)
10. sinh 1 (0 <1< 2)

78722 (lu<i<3)
9. 22> 9
11, sint(m/2 <1< m)
INVERSE TRANSFORMS BY THE
2ND SHIFTING THEOREM

Find and sketch or graph f(7) if £(f) equals

12. e 2/s — 1)3 13, 4(1 — e ™)/(s2 + 4
14. 4(e™% — 2¢™>)/s 15. e~ %/s® )
16. 2(e™5 — e73)/(s®> — 4)
17. (1 + 7276 D)5 + /(s + D2+ 1)

31. Discharge in RC-circuit. Using the Laplace transform,
find the charge g(f) on the capacitor of capacitance C
in Fig. 127 if the capacitor is charged so that its potential
is Vp and the switch is closed at t = 0.

RC-CIRCUIT

Using the Laplace transform and showing the details, find
the current i(f) in the circuit in Fig. 128 withR = 10 Qand
C= 10~2 F, where the current at I = 0 is assumed to be
zero, and:

32.v=0if!<4andl4-
33.v=0ift<2and100(t~2)Vift>2

34. v(f) = 100 vifos<t< 0.6 and O otherwise. Why
does i(f) have jumps?

10873V if 1> 4

u(t)
Fig. 128. pProblems 32-34

LC-CIRCUIT
Using the Laplace transform and showing the details, find
the current i(9) in the circuit in Fig. 129, assuming Z€ro
{nitial current and charge ofl the capacitor and:
5. L=1HC= 1072F,v = —~9900 cos t V if

m<t<3mand0 otherwise

3. L=1H C=025Fv= 200 — 32 Vif
0<t<1and0'1ft>1
L=05H,C= 005F, v = 78 sintV f0<t<m
and 0ift> T ;

3.

u(®)
Fig. 129. problerns 35-37

[38-40] RLC-CIRCUIT |
Using the Laplace transform and showing the de
the current i(f) in the circuit in Fig. 130, assumis
initial current and charge and:
38 R=40Q,L=1HC=005FU" 34¢7 Vi

0<t<4and0ift>4




