Note the following review problems DO NOT cover all problem types which may appear on the
final.

6.3 preliminaries:

la.) Suppose f(t) = t2, then f(t —2) = (t — 2)?

1b.) Suppose f(t) =2 + 3t + 4, then f(t —2) = (t —2)2 +3(t —2) + 4

lc.) Suppose f(t) = sin(t) + €3, then f(t —2) = sin(t — 2) + 3(¢-2)

2a.) Suppose f(t —2) = (t — 2)?, then f(t) =2
2b.) Suppose f(t —2) = (t —2)% + 3(t — 2) + 4, then f(t) =t> + 3t + 4
2c.) Suppose f(t —2) = sin(t —2) + €372 then f(t) = sin(t) +
3a.) Suppose f(t —2) =2+ 2t + 5, then f(t) = >+ 6t + 13

242t +5=(t—2)2+4t —4+2t+5=(t—-2)2+6t+1=(t—-2)2+6(t—2)+12+1
=(t—-2)2+6(t—2)+13

Check: f(t—2)=(t—2)2+6(t—2)+13=12—4t+4+6t—12+13=12+2t+5

3b.) Suppose f(t —2) = 3t2 + 8t + 1, then f(t) = 3t> + 20t + 29

32+ 8t +1=3(t—2)2—3(—4t+4)+8+1=3(t—2)*+12t — 12+ 8t + 1
=3(t—2)2+20t — 11 =
3(t—2)2 +20(t —2) +40 — 11 = 3(t — 2)2 +20(t — 2) + 29

Check: f(t—2) = 3(t—2)2+20(t—2)+29 = 3(t>—4t+4)+20t —40+29 = 3t2 —12t+12+20t—11 =
3t2 +8t+1

3c.) Suppose f(t —2) = cos(t) + €5, then f(t) = cos(t + 2) + e8¢ +16

cos(t) + 4% = cos(t — 2 + 2) + e3(t=2)+16

Check: f(t —2) = cos(t — 24 2) 4 3E=2F16 — cos(t) + 31716416 = cos(t) + 8¢
Chapter 6:

4.) Find the LaPlace transform of the following: (used L(u.(t)f(t —c)) = e “L(f(t)))

da.) L{ug(t® —2t+1)) =e (F +45 +7)

Llus(t2 =2t +1)) = L(us((t —3)2+6t —9—2t+1)) = L(uz((t —3)2+ 4t —8)) = £(u s((t—3)2 +
4t —3)+12—=18)) = L(uz((t —3)* +4(t = 3) +4)) = e ¥ L + 4t +4)) = e 3 (Z +45 + )



4b.) L(ug(e™8Y)) = 6_45_325%3

E(U4€_8t) — E(U4e_8(t_4)_32) — 6_4S£(6_8t_32) — 6_456_32E(6_8t) — 6_43_323+L8

de.) Llug(te™)) = e > (Zmz + g7 + 5i5y)

L(uz(t2e3%)) = L(uz([(t — 2)% + 4t — 4]e3F=2DH6)) = L(un([(t — 2)% +4(t — 2) + 8 — 4]e3(t=2)+6)) =
Luz([(t —2)2 +4(t — 2) +4]e3E=246)) = 725 L([t2 + 4t + 4]e316)) = e 25eSL([t? + 4t +4]e?)) =

e~ 25e0 L(t2e3t + 4te3t + 4e3t)) = e~ 2516 (5_23)3 + 4(5_13)2 + (ng))

5.) Find the inverse LaPlace transform of the following: (usually used u.(t)f(t—c) = L~ (e 7 L(f(t)))}

5a.) L71(e 8 L3) = ug(t)e3(t=8)

L7 (e ¥ L5) = ug f(t — 8) where

LIf(1) = <55). Hence f(t) = £71(sL5) = e

s— s—3

5b.) L7 (e* ) = u_a(t)sinh(V3(t + 4))

L(F(1) = 57i). Hence £(t) = 2L (%)) = sinh(v/31)

5¢.) L7Het ——2arg) = tu_q1(t)e3H Vsin(2(t + 1))

L(f(t)) = m) Hence f(t) = %E‘l(ﬁ) = 1e3tsin(2t)

5d.) L7 e ) = wa ()t — D)3V

[,_1(68
5e.) 15)=Lu_, (1)

L;:ges :%if)l(es _ %U—l(t)f(t + 1) where

L(f(t)) =1. Hence f(t) =1. Thus f(t+1) =1

5£) £71(e*) = 6(t + 1)
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6.) Use the definition and not the table to find the LaPlace transform of the following

6a.) L(t?) = é
2 emst2dt = 12 — [0 = limy o2 —[2te"
— 0 — 0 — [limy 002t g — 2(0)% — 295]3] = —[0— 0 — (limteoo2i ; — 2,6—53)] = (0— =)]
_ 2
- s
Let u =12, dv=e"5¢
du=2t, v= e:St
Pu=2, [v= et
8.) Find f * g
8a.) 4t x 5t* = 3t°
[y 4(t — s)bstds = fg 20(ts* — s5)ds = 4ts® — 2018 = 446 — 1946 = 246
8b.) 5t* x4t = 3t°
5t x4t = 4t * 5t = 216
Chapter 3:
) Solve the following initial problems
9a.) vy + 6y +8y =0, y(0) =0, y'(0) =0
Suppose y = €"t. Then ¢/ = re", y" = r2e"
"+ 6re™ + 8¢ = 0 Hence 7% + 6r + 8 = 0. Thus, (r + 2)(r + 4) = 0.Hencer = -2, -4
Hence general solution is y = c;e™2! 4 cpe ™4t
(0)=0:0=c¢1 + co. Thus c; = —¢;
y'(0)=0:9y = —2cie™2 — 4cpe™H
0= —2¢c1 —4cy = 2¢9 — 4cy = —2¢9 Thus ¢ =0,¢1 =0
Thus, y =0
Make sure you also study exam 1 and 2 as well as everything else. Remember the above list is
INCOMPLETE.



