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SECTION A

Consider the first-order linear differential equation
X,,=Ax,+ B
where 4 and B are constants. Show that the solution can be expressed in the form

B(A;' -1)

-1 > 4L

x,=A"x, +

: X, =Xx,+nB, A=1.
Use this formula to calculate the monthly repayments on a loan of €80,000 to be
paid back over 20 years at an interest rate of 5%, compounded annually.

€))] Solve the difference equation

Xpe2 = 8%,

+15x, =16

subject to the conditions
X =1, x=1

(b) Determine the general solution of the difference equation

Xp4 + 6x

n+1

+ 8x, =15n-7

Letx denote the price of an object and S(x) and D(x) denote the supply and
- demand functions for that product. It is assumed that

‘4 S=alx-¢c)+d
D=-b(x-c)+d,

for constants a, b, ¢, d. If it is further assumed that
D(x, )= S(x,)
show tha_t we obtain
bx

n+1

+ax, =(a+ b)c.

In the case wherea=1,b=3,c=1, xo=1, find the values of x, for n=1,2,3 and
predict the long-term solution.




SECTION B
A Building Society advertises that interest is compounded continuously at a rate of

6% per annum, so that S(z), the amount compounded after a time ¢ (measured in
years), satisfies the differential equation

§—006§t
dt— . ()

(@) integrate the above LODE and solve for S(2), the compounded amount.
If initially €80,000 is borrowed on such an account, how long does it take to reach

€150,0007 _

(b) Show that the solution to the differential equation

subject to y (0) =4, is given by

Hx) =tn[(x + 1]+ (x + 2)°

Of'a group of 500 college students, 10 possess a mobile phone with the latest
innovation. If the number N(t) that own an upgraded phone at time ¢
~ (measured in months) satisfies the differential equation

J ﬂ—OOO4N 500 NA
¥ gr = 0004N(500-N).

Integrate the above NODE, and solve for N(), the number of students to own a
phone with the innovation.

(a) | Hence find the number of students that can be expected to own an upgraded
- phone after 2 months. :

~(b)  Determine the long term behaviour of N(2).



