Math 2584, Spring 2024

Exam 3 will occur on Friday, April 12, 2024, at 2:00 p.m., in PHYS
133.

You are allowed a non-graphing calculator and a double-sided 3 inch
by 5 inch card of notes.

Please check your final exam schedule. If you have 3 or more final
exams scheduled for the same day, and you would like to reschedule the
final exam for this class, please let me know by email by Friday, April 19.



The following Laplace transforms will be written on the last page of
the exam:

If o, B, a, and k are real numbers, n > 0 is an integer, f(t) and g(t)
are functions with Laplace transforms, F(s) is the Laplace transform of
some function, and y is a differentiable function such that both y and %
have Laplace transforms, then

L{f(t)} = /oo e S'f(t)dt
L{af(t) + Bg(t)} = a L{F(2)} + B L{g(t)}

L{1} = % s>0
L{t"} = 5:+!1 s>0
E{eat}zsia s>a
L{cos(kt)} = ﬁ s>0
L{sin(kt)} = 524_% s>0

LTHL{F(0)}} = f(1),  L{LTHF(s)}} = F(s)
L{f(t)} = F(s) if and only if L7{F(s)} = f(t)
L7HF(s)} = e L7HF(s+ a)}

If L{f(t)} = F(s) then L{e*f(t)} = F(s— a)

j
LLEA(D) = o L{A(0)
j

t

of [ “Frele—r)dr) - cf | fe= g dr} = £ir} ctate



(AB 1) Find the general solution to the equation 9dt2 — 6dy +y =
9et/3Int on the interval 0 < t < oo.

(AB 2) Find the general solution to the equation 2dt2 + 3% +y =
sin(et/?).

(AB 3) The general solution to the differential equation t2¢ dt2 —tdx

3x =0, t>0,is x(t) = C1t3 + Gyt~ 1. Find the general solution to the
2d +d P
differential equation t dt2 tG —3y =6t

(AB 4) The general solution to the differential equation t2ﬁ —-2x=0,

t >0, is x(t) = C1t? + Cot™1. Solve the initial-value problem tzw —
2y =9v/t, y(1) =1, y/(1) = 2 on the interval 0 < t < c0.

(AB 5) You are given that the general solution to the differential equation
(1- t)% + t9X — x = 0 on the interval t < 1is x(t) = Cit + Cpet.
Find the general solution to (1 — t)zt{ + t% —y = (1 —t)%e! on the
interval t < 1.



(AB 6) Find the general solution to the following differential equations.
2
(a) 63—% +5% 4y =3e*.
(b) 1695 —y = e/*sint.
(c) &% +49y = 3tsinTt.
2
(d) % — 4% = 463,
(e) % + 12% + 85y = tsin(3t).
() %f 3% — 10y = 7e™ot.
d d
(g) 1?0,7{ — 24%% + 9y = 612 + cos(2t).
(h) % — 6% + 25y = 23,
(i) % +10% + 25y = 3¢5t
() % +5% + 6y = 3cos(2t).
d d :
(k) ?t{ + 6% + 9y = 5sin(4t).
() &% + 9y =5sin(3t).
(m) 9% +29 4y =2¢2.
(n) &% +2% =3¢
( T 79 + 12y = 5t + cos(2t).
(p) &% — 9y =2ef + et +5¢t+2.
(q) &% — 4% 4 4y =3e% + 5cost.

(AB 7) A 3-kg mass stretches a spring 5 cm. It is attached to a viscous
damper with damping constant 27 N -s/m and is initially at rest at equi-
librium. At time t = 0, an external force begins to act on the object;
at time t seconds, the force is 3cos(20t) N upwards. You may take the
acceleration of gravity to be 9.8 meters/second?.

Write the differential equation and initial conditions that describe the
position of the object.



(AB 8) An object weighing 4 Ibs stretches a spring 2 inches. It is initially
at rest at equilibrium. At time t = 0, an external force begins to act
on the object; at time t seconds, the force is 3 cos(wt) pounds, directed
upwards. There is no damping. You may take the acceleration of gravity
to be 32 feet/second?.

Write the differential equation and initial conditions that describe
the position of the object. Then find the value of w for which resonance
occurs. Be sure to include units for w.

(AB 9) A 4-kg object is suspended from a spring. There is no damping.
It is initially at rest at equilibrium. At time t = 0, an external force begins
to act on the object; at time t seconds, the force is 7sin(wt) newtons,
directed upwards.
(a) Write the differential equation and initial conditions that describe
the position of the object.
(b) It is observed that resonance occurs when w = 20 rad/sec. What
is the constant of the spring? Be sure to include units.



(AB 10) A 1-kg object is suspended from a spring with constant 225
N/m. There is no damping. It is initially at rest at equilibrium. At time
t = 0, an external force begins to act on the object; at time t seconds, the
force is 15 cos(wt) newtons, directed upwards. Illustrated are the object’s
position as a function of time for three different values of w. You are given
that the three values are w = 15 radians/second, w = 16 radians/second,
and w = 17 radians/second. Determine the value of w that will produce
each image.

System A System B




(AB 11) Using the definition L{f(t)} = [~ e ' f(t)dt (not the ta-
ble on the cover page of this exam), find the Laplace transforms of the
following functions.
(a) F(t) =11t
(b) f(t) =1t
3ef, 0<t<4,
(c) #(t) = {0 a<t.

(AB 12) Find the Laplace transforms of the following functions. You
may use the table in your notes, on Blackboard, or in your book.
(a) f(t)=t*+5t2+4

(b) f(t) = (t+2)°

(c) f(t) =9e*t!

(d) #(t) = e~

(e) F(t) = (e + 12

(f) f(t) =8sin(3t) — 4 cos(3t)
() () = 2e™

(h) f(t)=T7éd cos4t

(i) f(t) =4e tsin5t

(j) f(t)=te'sint

(k) f(t) =t |n5t

(1) f(t) = J, e * sin(3r)dr
(m) You are given that £{Jo(t)} = —2—. Find L{t Jo(t)}. (The

4/ s2+1

function Jy is called a Bessel function and is important in the
theory of partial differential equations in polar coordinates.)

(n) You are given that E{f e Ut} = ” e 2V5. Find L{\/te 1},



(AB 13) For each of the following problems, find y.

(a) L{y} =

(1) L{y} =

integral.

2548
s24+2s+5
5s—7

P

s+2

= s+1)°

25—3
s2—4
1

T s?2(s—3)?

s+2

G GE)
= (52+1)5(52+9)
= e

Hint: Start by finding £{t sin 3t} and L{t cos 3t}.

4 -
FrasTey You may express your answer as a definite

(J) L{Y} = SZig

integral.

(k) L{y} =

integral.

R .
F(T36) You may express your answer as a definite

(AB 14) If a and b are constants, find L£{asin(4t) + btcos(4t)} Then

find values of a

and b such that £{asin(4t) + btcos(4t)} = (52+16)2



(AB 15) Solve the following initial-value problems using the Laplace
transform.
(a) % —9y =sin3t, y(0) =1
(b) % —2y =3e?, y(0) =2
(c) & +5y=1t%y(0)=3
(d) 9% — 4% +4y =0, y(0) =1, y'(0) = 1
(e) 4 —2dY+2y—e £ y(0)=0,y'(0) =1
(F) 9% — 79 412y = &, y(0) = 2, y/(0) = 3
(g) ©F — 6% +8y = 12e%, y(0) =3, y/(0) = 2
(h) &% — 4y = e*sin(3t), y(0) = 0, y'(0) = 0
(/) L% +9y = cos(2t), y(0) =1, y'(0) =5
() £% + 9y = tsin(3t), y(0) = 0, y/(0) = 0
(k) 2%+ 9y = sin(3t), y(0) = 0, y'(0) = 0
0) Ziz +5% +6y =11, y(0) =2 y/(0) =1
(m) y(t —|—f0 ry(t—r)dr=t.
(n) y(t) = tet +f0t t—r)y(r)dr.
(o) dy*l—smt—fo r)dr, y(0) = 0.
(p) ¥ +2y+10 [ e*y(t—r)dr=0, y(0)=7.



Answer key

(AB 1) Find the general solution to the equation 9dt2 - 6dy +y =
9et/3Int on the interval 0 < t < oo.

(Answer 1) If9dt2 —6% +y =9et/?Int, then y(t) = c; e/*+cp te/3+
1t2etBInt — 2t2et/3 for all t > 0.

(AB 2) Find the general solution to the equation 2dt2 + 3 rty =
sin(et/?).

(Answer 2) If 2dt2 +3% 4y =sin(e'/?), then y = cre™ + cre /2 —
2e~tsin(ef/?).

(AB 3) The general solution to the differential equation t2% — % —
3x =0, t>0,is x(t) = C1t3 + Cot™1. Find the general solution to the

differential equation 22 dt2 % —3y =6t

(Answer 3) If t2¢ dt2 t% —3y =6t7% then y(t) = — 3t Int+Citd+
Cot~1 for all t > 0.

(AB 4) The general solution to the differential equation t2— —2x=0,

t >0, is x(t) = C1t?> + Cot™1. Solve the initial-value problem t2ﬁ —
2y =9¢/t, y(1) =1, y’(1) = 2 on the interval 0 < t < co.

(Answer 4) If 29% — 2y = 0\/%, y(1) = 1, y/(1) = 2, then y(t) =
—4y/t+ 3t + 2 forall 0 < t < o0.



(AB 5) You are given that the general solution to the differential equation
(1- t)% +t% — x = 0 on the interval t < 1 is x(t) = Cyt + Coe’.
Find the general solution to (1 — t)‘;%’ + t% —y = (1 —t)%e on the
interval t < 1.

(Answer 5) If (1 — £)9% 4+ t9 — y — (1 — t)%", then y(t) = tet —
Tt2et + Cit + Caet.



(AB 6) Find the general solution to the following differential equations.
(a) 6dt2 + y = 3e*t.
The general solution to 6dt2 + 5 >ty = 0is y, = Cie”

Coe™t/3. To solve 694 + 59~ +y = 2e** we make the guess

¥p = Ae*t. The solution is y = Cre™ /2 + Cre™t/3 + ge“

(b) 1627}2’fy—e/ sin t.

The general solution to 162 dt2 =0isy, = Ciet/*+Cre /4. To
t/4

t/2

solve 162X dt2 —y=e%sint we make the guess y, = Aet/*sint +
Bet/* cost. The solutionis y = Cyet/*4+Cye~t/4—(1/20)et/*sin t—
(1/40) t/% cos t.

(c) ¢ G5 +49y = 3tsin Tt
The general solution to dt2 5 +49y = 0is y; = Cysin7t+C, cos Tt.
To solve < dt2 ¥ +49y = 3tsin 7t we make the guess y, = At?sin Tt+
Btsin7t+ Ct? cos 7t + Dt cos 7t. The solution is y = Cysin 7t +
Cocos7t — (3/28)t% cos 7t + (3/4)tsinTt.

(d) L% —a9r —se3.

The general solution to d 4dy =0isy, = C1+Coe*t. Tosolve
Zt{ dy = 4e3" we make the guess y, = Ae®'. The solution is
y =G + C2€4t (4/3)e.
() ¥ +129 85y — tsin(3t)
The general solution to < S +12dy +85y = 0is y; = Cre % cos(7t)+
Coe %% sin(7t). To solve & s +12dy+85y = tsin(3t) we make the
guess y, = Atsin(3t) + Btcos(3t) + Csin(3t) + D cos(3t). The
solution is y = Cre %t cos(7t) + Coe ™% sin(7t) + g5t sin(3t) —
tcos(3t) — 2323 sin(3t) + 2% cos(3t).

l’2

1768 781456 781456

(f) 4¥ +3% — 10y = 7e*5f
The general solutlon to dt +3% 10y = 0is y, = Cre?
Cre 5. To solve ¢ E+ 3 10y = 7e 5t we make the guess

yp = Ate™>'. The Solution is y = C1e?t + Coe™®t — (1/7)te 5t



(g)

(h) §

(k)

() 5

6Zt{ - 24dy + 9y = 6t2 + cos(2t)

The general solution to 16 d 4dy +9y =0isy;, = CreB/t
C,te®/4t To solve 16‘:; — 24dy + 9y = 6t% + cos(2t) we
make the guess y, = At*> + Bt + ¢ v D cos(2t) + Esin(2t). The
solution is y = C1eC/4t 1 CoteG/4t 1 (2/3)t2 +(32/9)t +64/9 —
(48/5329) cos(2t) — (55/5329) sin(2t).

9% — 69% + 25y = 2%

The general solution to ¢-¥ 6dy +25y = 0isy, = C1e3t cos(4t)+
dt g

Coe3tsin(4t). To solve 2% 6dy—|—25y = t?e3 we make the guess

yp = At?e3t + Bte3t + Ce®. The solution is y = C1e3 cos(4t) +

Cze3t sin(4t) + (1/16)t2e3t — (1/128)e5t.

&Y 4109 425y = 36*5‘*

The general solution to dt2 + 10dy +25y =01is yy = Cre > +

Cote 5. To solve &% + 10% + 25y = 3e75¢ we make the
guess y, = At?e 5t The solutlon is y = Cre ™t + Cote™ >t +
(3/2)t2 75t

dtQ + 53{ + 6y = 3cos(2t)

The general solution to dtQ + 5 + +6y =0is y, = Cie” 2t 4

Coe 3t To solve Zt{ + 5dy + 6y = 3cos(2t), we make the guess
Yp = Acos(2t)+Bsm(2t) “The solution is y =Cie %1+ Cre 3t +

52 2 sin(2t) + 25 cos(2t).

9% + 69 +9y = 55|n(4t)

The general solution to dt + 6 L +0y =0is y, = Cre ' +

Cote 3t To solve d; 6dy + 9y 5sin(4t), we make the
guess y, = Acos(4t) + Bsm(4t) The solution is y = Cye 3t +
C te 3t — ;1o sin(4t) — Sk cos(4t).

dt2 + 9y = 5sin(3t).

The general solution to Ly

¥ +9y = 0is y; = Cycos(3t) +
Cysin(3t). To solve ¢ dt? + 9y = 5sin(3t), we make the guess



(9)

yp = Citcos(3t) + Catsin(3t). The solution is y = Cy cos(3t) +
C2 sin(3t) — 2t cos(3t).

dt2 +2dy +y =2t

The general solution to dt2 —|—2 F+y =0isy, = Cie "+ Cote™".
To solve & y+2%+y =2t we make the guess y, = At>+Bt+C.

dt2

The solution is y = Cye™t + Cote™t + 22 — 8t + 12.
d
dt2 y +2% =3t
The general solution to dtQ + 2dy =0isy, =Ci + Cre™2t. To
solve ¢ dt2 + 29 = 3t, we make the guess y, = At?> + Bt. The
solution is y = C1 + Coe 2t 4 %t2 — %t.
YT 412y =5t + ~cos(2t)
The general solution to W—7d}t’+l2y =0isy, = G +Core*t

To solve d—t{ - % + 12y = 5t + cos(2t), we make the guess
Vp = At+B+Ccos(2t)+Dsin(2t) The solution is y = Cye3t +
C2e4t + St+ oy T 1% cos 2t — 22 sin 2t.

TY 9y =2e' + et +5+2.

The general solution to dztz 9y =0is y; = C1e% + Cre 3t

To solve % — 9y = 2e' + et + 5t + 2, we make the guess

yp = Aet+Be '+ Ct+D. The solution is y = C1e3t + Coe™3t —

ot 1ot _5; 2
8 9

‘;,t{ 4dy + 4y = 3e?t + 5cos t.

The general solution to dt2 4% 44y = 0is y, = C1e* +Cote?.

To solve ¢ g — 4dy + 4y = 3e?" + 5cost, we make the guess
= At?e’t 4 Bcost + Csint. The solution is y = Cye’t
Ctethr Jt?e 2t+ costffsmt



(AB 7) A 3-kg mass stretches a spring 5 cm. It is attached to a viscous
damper with damping constant 27 N -s/m and is initially at rest at equi-
librium. At time t = 0, an external force begins to act on the object;
at time t seconds, the force is 3cos(20t) N upwards. You may take the
acceleration of gravity to be 9.8 meters/second?.

Write the differential equation and initial conditions that describe the
position of the object.

(Answer 7) Let t denote time (in seconds) and let x denote the object's
displacement above equilibrium (in meters).

Then
o d
3d—t§ + 27£ 1 588x = 3cos(20t),  u(0)=0, u'(0)=D0.

(AB 8) An object weighing 4 Ibs stretches a spring 2 inches. It is initially
at rest at equilibrium. At time t = 0, an external force begins to act
on the object; at time t seconds, the force is 3 cos(wt) pounds, directed
upwards. There is no damping. You may take the acceleration of gravity
to be 32 feet/second?.

Write the differential equation and initial conditions that describe
the position of the object. Then find the value of w for which resonance
occurs. Be sure to include units for w.

(Answer 8) Let t denote time (in seconds) and let x denote the object’s
displacement above equilibrium (in feet). Then
L 3 cos(wt) (0)=0, x(0)=0
P X = wt), X =V, X = U.
32 dt?

Resonance occurs when w = 8v/3 s 1.



(AB 9) A 4-kg object is suspended from a spring. There is no damping.
It is initially at rest at equilibrium. At time t = 0, an external force begins
to act on the object; at time t seconds, the force is 7sin(wt) newtons,
directed upwards.
(a) Write the differential equation and initial conditions that describe
the position of the object.
Let t denote time (in seconds) and let x denote the object’s dis-
placement above equilibrium (in feet). Let k denote the constant
of the spring (in N-s/m). Then

d’x . /
4? + kx = Tsin(wt), x(0) =0, x'(0)=0.

(b) It is observed that resonance occurs when w = 20 rad/sec. What
is the constant of the spring? Be sure to include units.
The spring constant is k = 1600 N-s/m.

(AB 10) A 1-kg object is suspended from a spring with constant 225
N/m. There is no damping. It is initially at rest at equilibrium. At time
t = 0, an external force begins to act on the object; at time t seconds, the
force is 15 cos(wt) newtons, directed upwards. Illustrated are the object’s
position as a function of time for three different values of w. You are given
that the three values are w = 15 radians/second, w = 16 radians/second,
and w = 17 radians/second. Determine the value of w that will produce
each image.

(Answer 10) w = 15 radians/second in Picture B. w = 16 radians/second
in Picture A. w = 17 radians/second in Picture C.



(AB 11) Using the definition L{f(t)} = [;° et f(t)dt (not the ta-
ble on the cover page of this exam), find the Laplace transforms of the
following functions.

(a) F(t)=e 1t

(b) f(t) =t

_J3et, 0<t<4,
© o ={3 52t

(Answer 11)
(a) L{t} = %
(b) L{e 1] = 2

s+11°

(c) LEF(t)} = =2~




(AB 12) Find the Laplace transforms of the following functions. You
may use the table in your notes, on Blackboard, or in your book.
(a) f(t)=t*+5t2+4
L{t* +5t2 +4} =% + 1014
(b) f(t) = (t+2)°
L{(t+2°=r{t+6t>+12t+8} =5+ 2+ 124 &
(c) f(t) =9e*t
L{9e*THT} = L{9¢7e*t} = 27
(d) f(t) = -2
_ 6
C{ e3(t 2)} ﬁ{ e be 3t}__ﬁ
(e) f(t)=(e" +1)
L{(et +1)2} = L{e? +2et +1} = L5 + 2 + L.
(f) f(t) = 8sin(3t) — 4 cos(3t)
L{8sin(3t) — 4cos(3t)} = Fg — 755
(g) f(t) = t2e
E{tzeSt} = ﬁ
(h) f(t) = T7e% cos4t
L{7e% cos4t} = 7(;53;&16.
(i) f(t) =4e *sinbt
L{4e tsinbt} = (S+12)2+25
() f(t)=te'sint
E{t et'L sin t} = ﬁ
(k) f(t) =t*sin5t
L{t?sinbt} = 3(231’23‘;’?
(1) f(t) = J, e * sin(3r)dr

{f e 4'S|n(3r)dr} m
(m) You are given that L{Jy(t)} = \/Tﬁ Find £{t J(t)}. (The

function Jy is called a Bessel function and is important in the
theory of partial differential equations in polar coordinates.)

L{t Jo(t)} = @5




(n) You are given that £{-- Le1/t) = ’T e 2V5. Find L{Vte 1/t}.

L{\/Ee—l/t} f(;:}f) e—2V5



(AB 13) For each of the following problems, find y.

(a)
(b)
(c)

(d)

(k)

C{y} = 52153_515
If L{y} = 252, then y = 2e " cos(2t) + 3e~*sin(2t).

L{y} 55 7
|f[,{ } 555 7,theny:%t2—%t3.

C{y} = (55112)4

If ’C'{.y}— ($+1)4’ then y=53 t267t+%t3e*t.
L{y} = ii_i

If L{y} = = (1/4)e*" + (7/4)e?".
LU} = sk

|f£{y} m,theny:%+%r_%e3t+%te3t_

If L{y} = ;FHy then y = 3 — 5 cos(2t) + 5 sin(2t).

L} = e

If L{y} = m then y = % cost — & cos 3t.

L{y} = oz Hint: Start by finding L{tsin3t} and L{t cos3t}.

If L{y} = (=gp. then y = ¢ tsin(3t).

L{y} = m. You may express your answer as a definite

integral.

If C{Y} = m, then y = e™?* fot sin(2r)sin(2t — 2r) dr =
2t S|n(2t) 1 e 2tt cos(2t).

E{Y} =2 E{\f} You may express your answer as a definite

integral.

If L{y} = 255 L{V/t}, then y = [ £ T —rdr.

L{y} = m. You may express your answer as a definite
integral.

y = Jy cos(6r)L(t —r)®drory = [ cos(6(t—r))irdr.



(AB 14) If a and b are constants, find L{asin(4t) + b tcos(4t)}. Then
find values of a and b such that £{asin(4t) + btcos(4t)} = W

(Answer 14)

43 bs? — 16b B 4352 + bs? + 64a — 16

Llasin(at)+bteos(tt)} = 56+ @167 — (s* +16)?

Thus
1

1 1
L {128 sin(4t) — 2 tcos(4t)} RCEHE



(AB 15) Solve the following initial-value problems using the Laplace

transform.
(a) % —9y =sin3t, y(0) =1
If 9 —9y =sin3t, y(0) = 1, then y(t) = — = sin 3t — & cos 3t +
31
30 9t.
(b) % 2y =3e*, y(0

) =
If — 2y = 3e%, (0) 2, then y = 3te?t + 22t

(o) 5 dy —|—5y:t3 y(0)=3
llfssciy fs?y_ﬁ y(0) =3, then y = §t° — %t? + 5t — g3 +
625 e

(d) ‘Z,t{ 9 +4y =0,y(0)=1,y'(0)=1
If 4 W_ 9 14y =0, y(0) = 1, y'(0) = 1, then y(t) = e —te?.

(e)

(8)

(h) §

()

)

2
GF 2% 42y =et y(0) =0, y'(0) =1
If % —2% +2y = et y(0) = 0, y'(0) = 1, then y(t) =
%(e —efcost+ Te'sint).
O T +12y =¥, y(0) =2, y'(0) =3
2
If % — 72’,{ +12y = &, y(0) = 2, y(0) = 3, then y(t) =
4e3t _ Deht _ o3t
Zé &8y =12, y(0) =3, y'(0) =2
Py 6% gy = @ y(0) = 3, y(0) = 2, then y(¢) =

15 4t 39 21: 1,2t 2.2t 43 .2t
+ — gte te t>ect.

dt2 4y = e’sin(3t), y(0) =0, y'(0) =0

f — 4y = e'sin(3t), y(0) = 0, y/(0) = 0, then y(t) =
%62 — He 2t — el cos(3t) — zetsin(31).

G +9y = cos(2t), y(0) =1, y'(0) = 5

If Zt{+9y = cos(2t), y(0) = 1, y’(0) = 5, then y(t) = & cos 2t +
cos 3t + 2 sin 3t.

LY 4+ 9y = tsin(3t), y(0) =0, y'(0) =0



If jt{ + 9y = tsin(3t), y(0) = 0, y'(0) = 0, then y(t) =
3 fo rsin3rsin(3t — 3r) dr.

(k) G +9y =sin(3t), y(0) =0, y'(0) =0
If Zt{+9y =sin(3t), y(0) =0, y’(0) = 0, then y(t) = f sin 3r sin|
3r) dr = é sin 3t — ltcos3t.

() &% +5% +6y VEi+1, y(0)=2, y'(0)=1
If cc]!t); 59 +6y = vt + 1, y(0) =2, y'(0) = 1, then y(t) =
Te > —5e7 4 [((e7 —e )V —r T 1dr.

(m) y(t)+ [ ry(t—r)dr=t.
If y(t) + fot y(r)(t —r)dr =t, then y(t) =sint.

(n) y(t) = tet + [ (t—r)y(r)dr.
If y(t) = tet + f5(t — r)y(r)dr, then y(t) = —tet 4 let +

Stet + t%et.
(o) dy *lfsmtffo dr, y(0) = 0.

|f Z};_l sint— fo }/( dr, y(0) =0, then y(t) = sint—3tsint.
(p) % +2y+10 [ e y(t—r)dr=0, y(0) =T.

If dy+2y+10f e*ry( t r) dr=0,y(0) =7, theny = 7e* cos t—
21letsint.
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