DIFFERENTIAL EQUATIONS; Integrating factors

d X
ay + P(x)y = Q(x); use the integrating factor eI Peode

Remember to simplify an integrating factor as far as possible!

For questions 1) - 14), find the general solutions of the differential equations.

1) % +3y = e 2) x% +y =1 3) % + ycotx = cosecx
4)x2% +xy =x+1 5)%— x3-|)-/1 = (x +1* 6)tanx% +y = cotxtanx
7) xay =y + x°(sinx + cosx) 8) x% =y - x’e” 9) x% +(x+ 1y =2

10) x% + 2y = sizx 11)% + ysinx = sinx 12)% =X - xy

13) x% + 3y = i: 14)% — ytanx — secx = 0.

15) 1) Use integration by parts to find J. x sin xdx .

d
i1) Find the general solution of the differential equation Ey + ycotx = x.

Find also the particular solution for which y =0 whenx = 3 7.

d
16)  The general solution of the differential equation xay + (x + 1)y = 1 isrepresented by a family

of curves.
1) Find the general solution of the differential equation.

i1) Find the equation of the particular curve which passes through the point (1, 2).

17)  Given that -1 <x <1, find the general solution of the differential equation
(l—xz)d—y -xy—-1=0
& .

Find the particular solution for which y = 57 when x = 0.

18) i) Use double-angle formulae to express sin> x in terms of cos 2x.

d
i1) Find the general solution of the differential equation Ey + ycotx = sinx.
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ANSWERS.

Check your answers carefully because they might appear incorrect when compared with some of the answers
here, but they could still be correct! It is a question of how you simplify your answers, particularly with
respect to the arbitrary constant which I generally label ‘4°.

1)

4)

7)
10)

13)

15)

16)

17)

18)

x + 4 A x + 4
yE=—- 2) y=1+—. 3) = — .
e X sin x
Inx + 4 g
y=1+ 2274 5) y=(x+1)3{% +x+A}. 6)  y=1+ Acosec x.
X
) _ 2¢" + A
¥y = (A4 + sin x — cos x)x. 8) y=(e"+A)x. 9) yzexT.
A - 2
y= 2T 208 1) p=1+4e 12) y=l+de".
X
et + A4 x + A4
y= —. 14) y= .
X CoS X
1) —=xcos x +sinx + A4.
i1) General solution is y = Acosec x — xcot x + 1.
Particular solution is y = —cosec x — xcot x + 1.
. 1 + Ae™
Dy=
. 1+
n)y=
General solution is y = m—+A
N .
P | + 1
Particular solution is y = ST L7
1 - x
N .2 1
1) sin“x = 5(1 — oS 2x).
. 2x —sin2x + B . . . . o
n)y= al :m al . {Careful with this one in that you might have to simplify your answer
sin x
somewhat!}
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