KJSCE-SVU MODULE-1 AM-II

PRACTICE PROBLEMS ON HIGHER ORDER DIFFERENTIAL EQUATIONS

TYPE-1

Solve the following equations.

1. 93%+183—z—16y=0 2. %—6%+11%—6y=

3. 6%+23Z—Z‘+29%+12x=0 a. %—5%+5%+5%—6y=0
5. ZZTZJ““%J“‘W:O 6. %—3%+3%—y=

7. 2 58248 Y 4y=0 8. 12 18%2481y=0

9. Z%+8y=0 10. %—m4y=

11. %+4%+8%+8%+4y=0 12. 247{+k4y=

13. &Y 64y =0 14. (D3—D2+D—1)2y=0

15. {(D—D*(D?>+2D +2)*}y=0 16. {(D?+1)3D?*+D+1)*}y=0

17. (D*+8D%?+16)y=0

TYPE-2
Solve the following equations.

a’y | L dy — X
1. +3dx+2y—e

dx?
2. (D*-2D*-5D+6)y=e*+38 3. (D®-2D*-5D + 6)y = (e**+3)?
2
4. 65 2+172 +12y = /2 4 2% 5. (DP-2D+1y=e*+1
6. (D?—(a+b)D+ab)y=e% +eb* 7. (D?+6D+9)y=sinh3x
(D% + 4D + 4)y = cos h 2x 9. (D3®—4D)y = 2cosh2x
10. (D3 —a%D)y = 2 cos hax 11. (D*+ 1)y = cos h 4x sin h 3x
ey gdy _ 2 Ly _ gy x)?2
12. —= 4dx = 2cos h“2x 13. = =(1+e%)
TYPE-3

Solve the following equations.

2 _ addy Ld’y | qdy _
1. (D*+4)y=cos2x 2. ——=-3-5+9--—27y=cos3x
4
3. % —a*y =sinax 4. (D*+10D? +9)y = cos (2x + 3)
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KJSCE-SVU MODULE-1 AM-I1I
5. (D?—-4)y =sin’x 6. (D?+ 1)y =sinxsin2x
7 (D* + 8D? + 16)y = sin’x 8 (D3 +D?+ D + 1)y = sinx
2 _ a2 — X _

9. (D*+D+1)y=(1+sinx) 10. dxz s 9y = e* — cos 2x
11. (D?-2D+1y=¢e*+ sin(\/gx) 12. (D*—1)y =e* + cos x cos 3x
13. (D —-1?(D%?+ 1)y =e* +sin?(x/2) 14. (D —1)?*(D?*+1)%y = sin2§+ e*

d?y x
15. dx2+y—smxsm2x+2
TYPE-4
Solve the following equations.
1. (D*-2D3+D?)y=x3
2. %—Zdy+4y—3x —5x+2 3. (D3-2D2+4D)y=x2+x
4., (D?+2D+2)y=x%+1 5. (D3-D?-6D)y=x%+1

Py 49y — 52 x ady  dy _ 2
6. T 1x T4y =x"+cos2x t+e 7. st =cost+t"+3
8. (D*+D-2y=x+e
9. (D?—4D + 4)y = 8(x? + sin 2x + e?¥)
10. (D?—4D +4)y = e* +x3 + cos 2x 11. (D3—-D)y=2e*+2x+1—4cosx
12. (D*+4)y = x? +sin2x
TYPE-5
Solve the following equations.
1. (D?—-4)y =x2e3

4
2. (D?2—3D+2)y = x%e?* 3. (D2-8D+16)y =5,
3x —2x
4. (D2—6D+9)y=e— 5. (D2+4D+4)y=e
ZX

6. (D?+6D+9)y=—e3%+2% 7. (D?—4D+4)y = m
8 (D3-7D—-6)y=e**(x+1) 9. (D3-7D—-6)y=(1+x%e?**
10. % - 4dy + 3y = (x%e¥)? 11. (D?—-1)y = xsinhx

a?y _ L dy x 2 _ — 20%cin (%
12. = -3—-+2y= 2e* cos 13. (D*—3D +2)y = 2e*sin (2)
14. (D?+ D —6)y = e?* sin3x 15. (D3 + 1)y = e*/2sin (\/;x)

@y &y v o 2_ o
16. —=S——5+3--—+5y=e cos3x 17. (D*—4D + 3)y = e*cos 2x + cos 3x
18. (D?+ 1)y = sinx sin hx 19. (D*—1)y = cos x cos hx
20. (D?-1)y = coshxcosx 21. (D®—-7D —6)y = coshxcosx
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KJSCE-SVU MODULE-1 AM-II

d%y — 2,3% 4 X _ 2 _ X 2,3x
22, dx2+2y—x e** +e* —cos2x 23. (D“+2)y =e*cosx+x“e
2

24. %+2y = x2e3% + e¥ cos 3x 25. (D?—2D +2)y = e*(x + sinx)
TYPE-6
1. (D?+a?)y =secax
2. (D?+a®)y = cosecax 3. (D?+3D+2)y=sin(e¥)

2 _ -2 2 d’y | ,dy _ e
4. (D?*+5D+6)y=e**sec’x(1+ 2tan x) 5. Sat3 _+2y=e°

2 __1 2_p_ — 1,1
6. (D°+D)y=_= 7. (D*=D-2y=2ogx+_+—
8. (D?+a?®)y = 2atanax 9. (D?+2D+1)y=4e*logx
10. (D?—-1)y =e *sin(e™) + cos(e™™) 11. (D*-1y= 1+27

ANSWERS

TYPE-1
1 y = c,e@/I% 4 ¢,e(-8/3)x 2. y=ce*+ce? +czed
3. x=ce 4 e/t 4 ce(-4/3)t 4. y=ce ¥+ cye? + e +ce*
5. y={(c;+cyx)e™?* 6. v =_(c;+cx+c3x?)e3*
7 y = (c; + cx)e™?* 8. y={(c;+cx)e3 + (c53 + cpx)e 3%
9 y =ce” + e*(c; cos(V3x) + ¢3 sin(v3x))

10. y=ce™ +ce™ + c3cosmx + ¢, sinmx
11. y=e*[(c; + cpx) cosx + (c3 + c4x) sinx]
12. y = e(KV2% (cico5(k/V2)x + cpsin(k/V2)x) + eFVDE(cq cos(le/V2)x + cusin(ke/V2)x)
13.  y=ce? + e ? + e (c3cos(V3x) + ¢y sin(V3x)) + e* (CSCOS(\/§x) + c6$in(\/§x))
14. y = (c; +cyx)e* + (c3 + cux)cos x + (cs + cgx)sin x
15. ¥ = (¢ + cox + c3x% + c4x3)e* + e *{(c5 + cex) cosx + (c; + cgx) sinx}
16. y =[(c; + cox + c3x?) cosx + (cq + c5x + cox?) sinx] +
e */2[(c; + cgx)cos(V3/2)x + (co + c19x)sin(V3/2)x]
17. y = (c; + cyx)cos2x + (c3 + c4x) sin 2x
TYPE-2
1. y=ce*+ce ¥ +xe™
2. y=clex+cze‘2x+c3e3x+%e3x+§

_ 1 3 3

3. y=ce¥tce e+ —et¥—ZeX 4=
18 2 2

Zx

6(log 2)%2+17log 2+12

4, y=ce /B 4 cem3/2 _ xe3%/2 ¢

2
5. y= (cl+czx)ex+x7ex+1
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KJSCE-SVU MODULE-1 AM-II

6. y=ce™+ceb*+ ﬁ [e%* — eb¥]

7. y=(q+cx)e 3+ % [% + %26_336]

8. y=(q+cx)e™¥*+ %ezx + x:ze_zx

9. y=c;+ce?*+cze? +§(e2x +e7%%)

10. y=c +ce*™+cze ¥+ Z%(eax +e™ %)

11. y= ex/\2 {clcos (%) + cysin (%)} +e~x/V2 {c3cos (%) + c,sin (%)}
+$(e7x _ e—7x) _%(ex )

12. y:01+cze2x+c3e_2x—%+isinh4x

13. y=ce* +e *?[cycos(V3/2)x + czsin(V3/2)x] — 1+ %xex + %ezx

TYPE-3

1. y=ccos2x+c,ysin2x + %Sin 2x

2. y = c1e3* + (cyc0s 3x + c3sin 3x) — % (cos 3x + sin3x)

3. y=ce™ +ce” 4 (c3c0s ax + cysin ax) + ﬁx cos ax

4, Y = €1€05 X + ¢, SIn x + c3¢05 3x + ¢4S5in 3x — 1—15cos (2x +3)

5. y= Cle2x+Cze‘2"—%+1—16cos 2x

6. y=clcosx+czsinx+ixsinx+%cos 3x

7.  y=(c; +cyx)cos 2x + (c3 + cux)sin 2x + 312 + :—icos 2x

8. y = clcosx+czsinx+c3e‘x+%+3—10(2 sin 2x + cos 2x)

9. y = e X/2 (clcos (?) x + c,sin (?) x) + % —2cos x — 2—16(25in 2x — 3 cos 2x)

10. y = cycos3x + cysin 3x+1—10e"—§cos 2x

11. y = (c; +cx)e* + % (\/§cos(\/§x) - Sin(\/gx)) + x;ex

12. y=ce*+ce ™™+ (c3c05x + cysinx) + Ee" + 5—10cos 4x + 3—10cos 2x

13. y = (¢ +cyx)e* + (c3cos x + cusinx) + x:zex + % — gcosx

14.  y = (c; +cx)e* + ((c3 + c4x) cosx + (c5 + cox) sinx) + % - %xz sinx +%x2ex

15. y=clcosx+czsinx+1—16c053x+§sinx+m. x

TYPE-4

1.  y=(c; +c3x)+ (c5+cux)e* + ;—; + x; + 3x3 + 12x2

2. y=ce ¥ +e*(cycos x + c38inx) + i [3x% —2x + 1]
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x3  5x?
3. y:cl+(cz+c3x)ex+?+7+8x
4. y=(cicosx+cysinx)e™™ +%(x2 —2x+2)

5. =c; + e 4 e’ — = =
y=aTo 3 3 6 ' 18

3x 1 [x3 x? | 25x
6

6. y=~(c;+cx)e** +%[x2 + 2x +%] +e* —%sin 2x
3
7. y=cl+czcost+c3sint—%cost+%+t

8. y= clex+cze_2x—%(x+%)—§e_2x

9.  y=(c;+cx)e** + 2x? + 4x + 3 + cos 2x + 4x2e?*

sin2x
8

2
10. y=(q +czx)e2x+x7ex+i[x3+3x2+97x+3] -

X —x%2 —x+2sinx+ xe*

11. y=c +ce* +cze”

- ; _x (2 1
12. y = cicos2x + cysin 2x 2 €0S 2x + " (x 2)
TYPE-5

3x
- e 12x 62
1. y=c¢ge*+ce 2"+?(x2——5 +—25)

3
2.  y=ce¥+ e +e?* (x?—xz +2x)
3. y=(c;+cyx)e* —e**logx
4.  y=(c;+cyx)e®* —e3*logx y
_ 5 e—2X
5. y=(c;+cx)e * + Ty
— -3x ;. 1 -3x 1 x
6. y=1(c;i+cx)e*+ me Tt Griog?)? 2

7.  y=(c; +cx)e** +e?* [xtan‘lx - %log(l + xz)]
8. y=ce ¥+ e + e’ — eri(x + E)
— —x -2x _p2x 1 (,2,5 169
9. y=ce " +ce e 12(x +-x+ )
10. y=ce*+ce3 —e?*(x* + 12x% + 24)
2
11. y=clex+cze‘x+x7coshx—§sinhx
— x 2x _ 8 x o x
12. y=ce” +ce € [2 sin (2) + cos (2) ]
— x 2x _ 8  x(cinX _ x
13. y=ce”+ce € (sm2 2cos 2)

2x
14. y=ce* +ce™ — %(SCOS 3x + 3sin 3x)

15. y =ce™* +e*/? (czcosgx + c3sin\/7§x) _xe [V3cos(V3/2)x + sin(v3/2)x]

6

16. y=cie " +e*(cycos 2x + c3sin 2x) — Z—S(SSin 3x + 2cos 3x)

17. y=ce3* + ce* — 3—10(251'11 3x + cos 3x) — ex%(sin 2x + cos 3x)

18. y = cycosx +cysinx + § [—2 cos x cos hx + sin x sin hx ]

AM-II
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AM-II

19. y=ce*+ce™ +c3cosx+c4sinx—§cosxcos hx
20. y=cie*+ce ™+ § [2sin x sin hx — cos x cos hx]
2. y=ce ¥+ e + cze3¥ — ﬁ.ex(sinx +3cosx)+ 618.e‘3x(3 cos x — 5 sin x)
= i e[,z _12x 5071 1 x 1
22, y= (clcos(\/fx) =+ czsm(\/fx)) + T [x 1 + 121] + Se + 5 cos 2x
- i xLig f( 2 _12x 50
23. y= (Clcos(\/fx) + czsm(\/fx)) +e¥ (sinx +cosx) +—(x* ——+ 121)
_ ; e[z _12x 5071 ¥ . o _
24, y= (clcos(\/ix) + czsm(\/ix)) +7|x T+ 121] +5 (sin 3x — cos 3x)
25. y =e*(cicos x + cysinx) + xe* — gexcos X
TYPE-6
1. y=ccosax+cysinax + gsin ax — %cos axlog cos ax
2. y = c1c0S ax + ¢, sinax + %log(sin ax) sinax — gcos ax
3. y=ce ¥+ e — e Hsin(e¥)
4., y=ce ¥+ e +e ¥tan x|
5.  y=cie 4 ce 42Xl
6. y=c+ce*—e*e*logle™™+1)+1log(1+e¥)]
7. y=ce ¥+ ce*—logx
, 2 T ax
8. y =cycosax + ¢ sinax — S cos axlog tan (Z + 7)
9. y=(c;tcx)e™*+e*x2(21logx—3)
10. y=ce ™+ ce* —e*sin(e™)
11. y=ce*+ce*—e*log(l+e*)—1+e*logle™ +1)
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