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Answer FOUR questions.

(a) Compute the next five terms of the following recurrence relations:

, 1 4 o

(1) x4 :E(x,, +—J starting with x, =1.
r

(1) u,,, =u, +u,_,, starting with 2, =1, 1, =2.

(b) Find the recurrence relation which describes the situation in which $20,000 is

deposited initially in a saving account that yields 10% interest per annum and

$4,000 is withdrawn at the end of each year. When does the money run out?

(a) Find the differential equation that corresponding to the general solution

y=ae®* +be”* +ce*; where a,b and c are constants.

(b) Verify that y = c,e™ +c,xe™ +c,x’e™ , satisfies the differential equation

(D—m) y=0; where ¢,,c, and c,are constants and D -4,

dy

(c) Consider the differential equation P =1—xy with p(0)=1.

(i) write down the recurrence relation for Euler’s method with step length 0.1 ;
(ii) using step length 0.1 calculate the Euler’s method approximation to 1(0.3). ;

dy _y(x-1)(y+2)

a) Solve the differential equation: — =
® o T X (r-1) (5 +2)

(b) Show that the differential equation x* d—dxy«— 2xy+3=0 may‘ be reduced to the fonﬁ_‘-

d
_ci% = —id by means of the substitution y = Vx*.
c x

Hence, show that the general solution for y in terms of x is y = Ax? +l, where:
X
is an arbitrary constant,

-1-
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Let P(t) be the population of a certain animal species. Assume that P(¢} satisfies the

logistic growth equation

dp_ 1
dt 25000

P(t)(lOOO—P(t)), P(0)=100; where ¢ is measured in years.

Show that the population after 10 years is e
+ 5

What is the long-term behavior of the population P(¢)?

(a) Show that the general solution of the first order linear differential equation,

d .
—ZJ’:-i—P(x) y=0(x)is
wx)= e—IP(xM { _[Q(x) E’I P e+ C} , where C is an arbitrary constant.

(b) Using a substitution z = 1 transform the differential equation (1 +x° )%— dxy =e*y*

y

in to the linear differential equation (1 + xz)% +4xz =€,
Hence, solvé the first differential equation given that y =1 whenx=0.
. ‘ : . N . ,d'y dy
(a) Find the general solution of the differential equation 2x ?E—xwd—x--k y=0,

[Hint: first look for solution of the form y = x".]

(b) For which values of the constant k does the differential equation below have a
general solution that involves sines and cosines?
2
-‘-”—f+4k@+4 y=0.
dx dx
(c) Use the “ D —operator” method to find the particular integral of the following

differential equation and hence obtain the general solution of it:

(Dz —-5D+ G)y =e*x’, where (D = %)

-
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