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Applied Mathematics - Level 03
APU1142/APE3142 - Differential Equations

Duration: - Two hours
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Answer FOUR questions only. -
1. (a) Solve the initial value problem (IVP):

dy _ x'e" +y
dx
[Hint: Use the substitution y = vx.]

» y(1)=0.

(b) Solve the differential equation:

)cfll—2y=)c3 cos x, x # 0.
dx

2. Using a suitable substitution, find the general solution of the differential equation

dy _x+y+l1
dc x-y-T7

3. (a) Show that the differential equation 2(x’y* +y+x*)dx + x(1+ x*y)dy = 0 is not

exact.

(b) Using a suitable integrating factor, solve the differential equation in part (a).

4. (a) Find the general solution of the differential equation:

2
d 2;_ %+5y=5x2+4xe*.

(b) Solve the difference equation u, +4u,_, +4u, , =0,n=3ifu; =-2and u, =12.

n-}

Thus find u. (N.B. no credit will be given for other methods.)



5. Show that the power series solution in powers of x, to the differential equation

d*y
de

- ZxQ +4y =0 can be written as

y(x) =a,(1-2x>)+ a (x + i 2! (_3)(——?2(11()—(1—31))." 2k 3)x2“' ] where a,,a, are

k=1
arbitrary constantsand k£ € N.

6. Let N = N(¢)be the size of a population at time ¢ and let » be the growth rate. When the

population growth is constrained by limited resources, we can model the phenomena
. . . dN N . . .
using the Verhulst equation given by = =rN|1- a where K is the carrying capacity

of the environment (constant).

(a) For the above population, using 7 =rtandx = % , show that—c-?E =x(1-x).
T

X0

——  where
X +(1=x)e’

(b) Solve the above differential equation to show that x(z) =
x(0) =x, >0.

lim
(¢) Find 7—00(x(r)) and hence show that the population grows in size until it

reaches the carrying capacity K of its environment.
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1. (a) Gsr_dbs Qupuonar ysdomarow (IVP) &iégs:

dy _ xe* +y
dx
[e-gal: ITHUIG y = vx BRewer 2 LGWITHHE.]
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BT,

(b) n23, 4, =-2 whpid u, =12 WUl lEHUTEE FOGLIEH u,+4u,  +4u, , =0
Doaid EiEes. HPODHhS Uu; BT QUDIDTAISHMSS STIND.
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(b) x(z) =
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