MATHEMATICS: TERM 2 QUESTIONS 9
DIFFERENTIAL EQUATIONS (SECOND ORDER)

1. Find the general solutions to the following differential equations:

(i) TY =
(i) ZZZ - 33?; + 2y = 2" — be**
(iii) Zzz + QZi + 2y = 10sin 2z
(iv) Zl;‘z — Zz = cos 3z + sin 3z
(v) Ziz + Sfli + 2y =e
(vi) Ziz + 833 + 25y = 48cosx — 16sinx

2. Find the solution to the initial value problem

2y _d 1
5L by = 36— 106¥, y(0) = —3, y/(0) = ~15.

3. Find the solution to the boundary value problem

d?y dy 2 2z
@_2@4_3/:(3; +2:L‘—1)€ , y(0)=0, y(1)=0.

4. Find the general solutions to the following differential equations:

d2

(i) Qd—x‘z — 2xd—i + 2y = 4a°
d? d

(ii) :z:2—dxz + 3x£ +y=0

Copies of all handouts can be found at http://www.staff.city.ac.uk/o.s.kerr/ActSciMaths/



Solutions

3z

1. (i) y=Ae"+ Be™® ?

(ii) y = Ae” + Be* — 2ze” — bre*”

(iil) y (A cosx + Bsinz)e ® — 2cos 2z — sin 2z

cos3r  2sin3x
A+ Be® — -

() y=A+ 15 15

(v) y=Ae "+ Be ™ —ze ¥

(vi) y = (Acos3z + Bsin3z)e ** + 2cosx

2x

9. y=—5e2 4+ 10e + 65— 5 — %

3. y=(v—1) + (v —1)%*

4. (i) y = Az + Ba® +22°
A+ Blnz

(ii) y = ;



