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1. (a) Show that each of the following, where ¢, and ¢, are constants, are solutions to the
differential equation

d?y dy
— 1 -x)+—x -y =0.
dx>" T dx 4
i y=2e* il. y=3x iil. y =ce* + cox

(b) Solve the following ODESs using separation of variable.

. dyv _ 5x . dy cos” ¥
i == = dy _ cos’y
dx Ty V. dr sin” x
i dy 14+ p2 i
tdr T Tl v. < = ay(l — by) where a and b are
voe dy 14y° ;
fii. g5 + oy = constants.



2. (a) Show that each of the following ODEs are homogeneous and hence solve.

» dp X4y . dy _ r+2y
ke de =~ x T3 dr =~ 3yv-2r
ii. 2xydy = (x? — y?)dx o dy _ _ oxsy?
: iy Dry 4302
T -E!E = y o
iii. <& = (x + p)

(b) Solve the following differential equations by means of an integration factor.

z dy WO . By G R
v dp o A dy o :
L o= + sy = 1 v.tanx< + y = secx

iil. x{‘—}-‘;’ +y=x

5. Show that each of the following differential equations is exact and use that property to
find the general solution.
(a) %dp —45dx =0 (c) 2(y +1)e*dx + 2(e* — 2y)dy =0
(b) 2xy % + y? —2x =0 (d) (3x? + ycosx)dx + 2(sinx — 43°)dy = 0

dx



4. Solve the following Bernoulli equations.

o K e i o
(a) $& + 3x*yy = x%p° () = &2 gi—~ianpt
(b) & +& =xyp?

dx ¥

ay . B . 52 fak OF o D 2 i
i€} o= 48—y [e) == + 4y = —x"(cosX)y

5. Find a particular solution to each of the following ODEs.

(a) % +< =0 giventhatat x = 2, y = 2.
(b) 2(x + 2y)dx + (y —x)dy = 0 giventhatwhen x =1, y = 0.

(c) 1‘3% + 2y = e” at (1,e).

(d) %-'f + 2xy =xy? at (0,1).

6. (a) Solve the auxiliary equation for each of the following differential equations.



I iil.

d’y dy d’y dy
ol R a . - 2 — 3y = (.
— —12—= + 36y = 0. T T2, — W
i, 1v.
d?y dy  dy
_dI-Q -+ Ty = (). Q_dl"r’-] -+ zt_dl + 3}7 = (.

(b) Hence solve each of the differential equations in (a) above.



(¢c) Solve each of the following ODEs by the method of undetermined coefficients.

i

d’y dy
LY o953
dx? dx 4
il.
d?y -
P - 4,5-" = 10e”*.
iii.
d’y  ,dy ox

ae Tty =e

iv.

vi.

d2
F + 25}-’ = 51’2 g
*
d’y . dy
i R Sk
d?y

dx?

d 3
+4—y+5y:26 o
dx

: d
giventhatx =0,y =1, & = -2.



(a)
dE’,
E{:’ + YV = secXx.
(b)
d’y
E + ¥ = sec x fan x.
(c)
2
& ~4@ + 4y = x%e

dx? dx

2r

(d)

(e)

7. Solve each of the following ODEs by the method of variation of parameters.

d’y
— + 4y = csc2x.
de2 T

d’y dy —
T2 ~2dx +y=e"lnx.
dﬂy d}-’ EEI

—4—— 4+ 4y = )
dx? dx " b &



