TMA1101, Trimester 2 2015/2016

Tutorial 9 - Ordinary Differential Equations

1. State theorder andlinearity of each differential equation and verify that theeg
function is a solution.

a) y'+9y =0; y = Acos@x) + Bsin(3x)

b) y'+2y'+y = 0; y=2e"%+xe*

c) 2yy'=9sin(2x); y1(X) =sinXx, Y>(X) = 3sinx
d) y'—xy+y =0 y=X

First-Order Linear Differential Equations

2. Solve the following differential equatiothy separation of variables.
[The solution you obtain, if correctaynnot be exactly the same as what is given
here, but would be equivalent to it.]

a) ﬂ+3y20 [y=Ce™]
dx
 Yoay=0 [y=Ce>’]
dx
C) y'=xe¥ (Hint: substitution) y[:%eX2 +C]
d) '= é(csosxl (Hint: by parts) ° —y = xsinx+ cosx+c]
y f—
xo Y _ oy cox-y y oy a-x, 1 -3x _
e) e yd— =e ’ t+e (Hint: by parts) [ye’ —e’ +e +§e =C]
X
dy -
20y _ —
D X =y y0=l [Xy=¢€ %]
0) y'=y*>+y-6; y(5) =10 (Hint: partial fractions) 15% =%exp(5(x— 5))]
y
3. Solve the followindgirst-order linear differential equations.

[The solution you obtain, if correctaynnot be exactly the same as what is given
here, but would be equivalent to it.]

a)  y+dy=e™ [y=e™+Ce™]
b) =2 e (Hint: €™ =x) [y = x’¢* +cx?]
X

1 2
C)  y+2xy=x [y=5+Ce™]
Q) yray=x ="+

X" 9

5 1, 5,

e) y'-2y =2cos@2x) +4, y(0) = "2 Iy = E(sm 2X—C0S2X) — 2+Ze ]
f) (1+x)y' = xy = x+x? [(x+1)e ™y =-x(x+1)e™* -2x-3+c]
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1 2-e
9) Xy +y=¢ yd =2 [y:;ex+7]
h) (x+1)%+yzlnx y(@@®) =10 [(x+1)y =xInx—x+ 21]
X
4, Determine whether the given differential equati®exiact. If it is exact, solve it.
2 2 3 2
a) ﬂ: u [X_+)(y2—y_:c]
dx (y-—-2xy 3 2

b) (2y—£+co§3x)ﬂ +l—4x3 +3ysin3x=0
X dx x2

0 23(y-Ddy+3C(y-DPdx=0,  y(-2=9,
[x*(y-1) +18= 0]

3y?-t%|dy t t> 3 5
d | |T+—5=0 yO=1 [y =]
y> Jdt 2y 4y* 2y= 4
e) (2xy —sed x)dx + (x* +2y)dy = 0 [Xy-tanx+y® =C]

Second-Order Linear Differential Equations

5. Find a general solution for each of the followirgend-order homogeneous linear
differential equations.

(@) y'-2y' -8y =0 (o) y'-3y' =0 (c)y'-4y=0

(d) Y'-6y +25y=0  (e) y'+4y=0 (f) y"+6y +9y =0
d?y . .dy d’y . .dy
—=20—=+64y =0 —-=10—+25y=0

@ dx? dx y (h) dx? dx y

6. Solve the following initial-value problems.
(a) y'-4y +13y=0; y(0) = 5y'(0) = -2
(b) y'+16y=0;y(0) = 2y'(0) =2

7. Solve the following second-order non-homogenemesli differential equations using the
method of undetermined coefficients.

(a) y'-2y —8y=4x—3¢ (b)y'-2y -8y =sinx
(c) Y'+2y —35y =12 +37sin5x (d) y'+3y =4x+5
(e) Y'+BY +8y =367 +2x () y'-2y +y=x€

(g) Y'+10y +25y=¢e™ (h) y'-5y' =2 y(0)=2y'(0)=2



