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’ Analysis II: Tutorial Exercise Sheet 1

Exercise 01:

Classify each of the following differential equations by determining the order, the dependent and inde-
pendent variables, and whether the equation is ordinary or partial.
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2. 5 = k@ 4 (%> + i cos(0) 6. 9% + £sin(f) =0

Exercise 02:

For each of the following differential equations, determine whether the given function is a solution. If it is a
solution, state whether it is a general solution or not.
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1. %‘g +9y =0, y=Ccos(3t)+ Cqsin(3t) 3.y y =0, y=_Ce
2. xy/ —2y=0, y= 5x2 4. (y/)Q + y2 =1, y= Sin(,’L‘ + C)

Exercise 03:

For each of the following differential equations, the general solution is given. Determine the particular
solution that satisfies the indicated initial conditions.
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1. 2 — f— z =
T T2 =0,y=Ce ™, y(0)=5
2.y —y=0,y=Cie" +Coe™, y(0) =4, '(0)=0
dQJ? 2 1 !
3. ) +w e =0, z(t) = Cy cos(wt) + Cysin(wt), x(0) = A, 2'(0) = 0.

4. Verify if y = 2® is the general solution for 4 = 3z. Explain why or why not.
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Exercise 04:

Show that the indicated function is the exact solution for the given boundary-value or initial-value problem.
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1. y"(x) + y(x) =2cosz, y(0)=0,4(0)=0, y(z)=uzsinz.

2. W _2y=4, y(0)=1,y(t)=3e* - 2.

Exercise 05:

Solve the following differential equations: (LW} {haladl &Yl o)

1. & _ 2z =0, 6. (1+uvdu+ (1—v)udv=0. 11, & = Lbo

2. %—&-33;:0. 7. 1+y)de—(1—2)dy=0. 12. (1+ s2)dt —v/tds = 0.

3. ¢/ (@® 4+ 1) — 2zy = 0, 8. (foym2)j—Z+y2+xy2:0 13. (1+x2)dy—ﬂd:r:0.
4. V22 + 1dy = zy da. 9. (y—a)dx+z*dy =0. 14. mdyfﬂdxzo.
5. ydr —xdy = 0. 10. zdt — (t* — a®)dz = 0. 15. (t —yt)dt + (y — t?y) dy = 0.

Exercise 06:
Find the particular solution of the differential equations: (:dloladl &Yslaall (ol |41 _,\,;!)
L (I+e ™y =% y(0)=0. 3. 2zydr + (22 4+ 1)dy=0. y(0)=2

2. (4z + zy?)dz + (y + 2%y)dy =0, y(1) = 2. 4. % +3y =38, y(0)=2andy(0) =4.

Exercise 07:

Solve the following differential equations: (: LJW! iloladl &Y¥slall o)

1. (2z +y)dz — xdy = 0. 3. & =Bty 5.y +2zy = 1.
2. (22 + v*)de — 3zy* dy = 0. 4. % + 322y = 62°. 6. x% — 2y = 2° cos 4.

Exercise 08:

Solve the following differential equations: (: {JW! iloladl &¥slall o)

dz 2 dy 3 dy y 1
1. ——x=t+2t 6. —= t = 11. —= — = —
a " + dx tytany =sec' s dr xlnx  x?
9. W gy 7. (1+x2)d—y+2xy=4m3 12. d—y+4y:36_4$+251n23:
dt dx dx
dy 2 dr 2z dx ¢
. = 8. — + — = t L t— =
3 e + 3y = 52" + 2 gt + n cos 13 tdt +4xr=e
dy 22 . dy y 2 dx
L= = = 9. — = 1 L= =
4 o 2zy = € sinz p (x+1)% 14 7 (2cot 2t)x = cost
dy Inz dy dx 2 2 5
L=z = 10. =2 =2 15. = =
5 chx—&—By g 0 dx—i—ycotm T cscx 5 dt+6tm t° 42t
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Exercise 09:

Solve the following differential equations: (:&JW! ilold! o ¥slall o)

1. By—Tz+7)de— 3z —Ty—3)dy=0 9. dx—y+7)dr+ (x+3y—2)dy=0
2. (x+2y+1)de— 2z +4y+3)dy =0 10. (z—y)de+ (z+y+2)dy=0

3. (x+2y+1)de — (22 —3)dy =0 11. (z+y)de+(z—y+2)dy=0

4. (x+y—2)de+(r—y+4)dy=0 12. 2z+y—3)dz— (4o +2y+5)dy=0
5 2z —-3y+4)dr+ (3xr -2y +1)dy=0 13. 2z +3y—1)de+ (4o +6y+2)dy=0
6. (x—2y+5)de—(2x—y+4)dy=0 14. Bz —by+1)dz+ (z+y+2)dy=0
7. (z4+y+1)de+ (2x+2y+1)dy=0 15. (z+3y)de— Bzx+y—6)dy=0

8. (Bx+2y—>5)dr— (2x+3y—5)dy=0 16. (z—y—1)dz+ (z+y+3)dy=0

Exercise 10:

Solve the following differential equations: (:&JW! iloldl & ¥slall o)

Ly +ay =a%y° 5.y +y = e"y? 9. 3% —ay? —x—1=0
2. (1-2%)y —zy —azy® =0 6. 2zyy + (1+2z)y’ =€ 10. o' (zy® +xy) =1
;2 2 4 / 4
3.y +;y:m Y 7.y +ytanz = y“secx 11. (yLogz — 2)ydx = x dy
4. zy' +y =2 8. zy +y=zy° 12. y—9 cosx = y* cos z(1 —sinx)

Exercises 12

Solve the following differential equations using the appropriate substitution (missing dependent or indepen-

dent variable). (.(sg2al! J.B.LJ‘;‘ C‘jw‘wb ] s gl rh\;’d;u\.f YUl Woladl SYslll )

1.y’ + 2y = 4z (missing y) 5. y" +2y(y')* = 0 (missing z)

2. 1+yy” + (y')* = 0 (missing z) 6. (1+2%)y" + 2xy’ = 0 (missing y)
3. ¥’ =1+ (y)? (missing ) 7. " = (y')? (missing = and y)

4. xy"” +y' = 0 (missing y) 8. yy' = (?/)2 (missing )

Exercises 12:

For each of the following linear homogeneous differential equations with constant coefficients, write the
corresponding characteristic equation. Do not solve the differential equation; only write the characteristic
polynomial.
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Loy" =3y +2y=0 6. "' +3y" +3y' +y=0 11 y" =3y +2y=0

2.y +4y +4y=0 7.y +9y =0 12. y® —y@ =0

3.y +2y +5y=0 8. 4" 2y +y=0 13. " +4y" +54 =0
4. 4" —6y" + 11y — 6y =0 9. ¥y —y' =0 14. 4™ +8y" +16y =0
5. y® _y—0 10. y@ 42" +y =0 15. y" +2y +10y =0

Exercises 13:

For each of the following sets of functions, compute the Wronskian W (f1, fa,. .., fn) and determine whether
the functions are linearly independent on the given interval (if no interval is specified, assume R).

(R &l o) (Jlad) sag 113}y aall Jinll e

1. fi(z) = €7, fo(z) = ** 8. fi(z) =Inz, fo(z) =Inz? (on z > 0)

2. fi(z) =sinz, f2(x) = cosx 9. fi(z) = e, fao(x) = e*® where a # b

3. fi(z) =z, fo(x) = 2%, fa(x) = 3 10. fi(z) =z, f2(z) = |z| (on R)

4. f1(z) = e*, fo(x) = e 3" 11. fi(z) = €%, fo(x) = e®T*

5. fi(z) =1, fa(z) =z, fa(z) = 2 12. fi(z) =sin®z, fo(z) = cos®z, fa(z) =1

6. fi(z) = e®, fo(zx) = e cosz, f3(x) = e®sinz 13. fi(z) =1, fa(z) = x, fa3(z) =

7. fi(z) = coshz, fo(z) = sinhz 14. fi(z) = tanz, fo(z) = secz (on (—7/2,7/2))

Exercise 14:

Given that y;(z) = z is a solution of the differential equation z2y” — zy’ +y = 0, x > 0, use the
Wronskian method (or reduction of order) to find a second linearly independent solution y2(x). Then write
the general solution.

Sl i3 b r.).."«.':..c‘z z>0 Joﬁ\ o 22y —xy +y =0 Yol Dslaal) o yi(2) = 2 Qio«»lr—\&\
ru‘di‘wf‘ f yo(x waub J= 52y i) dLn»‘;\)

Exercise 15:

Solve the following differential equations. (: LWl iloladl &¥slall o)

Loy" =3y +2y=0 9. y" —y —2y = da? 17 4" +2y +2y = e "sinz

2.y 45y +6y=0 10. y" +3y" +2y = 22 + 1 18. y" +y=wcosz

3.y —4y =0 11. y" — 5y + 6y = &** 19. " + 4y = 12z, y(0) = 2,
4.y —6y +9y=0 12. "+ 2y +y=e" y:/(O) =

5.y +4y +4y =0 13,y — 2% ty=c" e " 20 SO =1 2 90 =0,
6. y' +4y=0 4.y’ +y=sinz 21 y" 4+ 2y +y =0, y(0) =1,
7.y =2y +5y=0 15. " + 4y = cos 2z y'(0)=-1

8.y 42 2 =0 16. 4" — 2y +2y = " cosw 22. Z(O_) 2_3134— 5y =0, y(0)=1,

Page 4



