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SECTION A

Answer all SIX questions from this section (60 marks in total)

The demand equation for a good is p(g + 3) = 15, and the supply
equation is ¢ = p — 1. Find the equilibrium price and quantity. Show
that the consumer surplus is

5
151 — ] —6.
“(3)

Find also the producer surplus.

Show that the function

x

f(z,y) = xsin (—-) + e ¥/®
I}

(defined for positive z and y) is homogeneous and verify that Euler’s
equation holds.

Find the function f(z) such that f(0) =2, f/(0) = 11 and

&ef  df
o5 =g T12f - 12w - 1L

Using matrix methods, throughout, show that there is just one value of
k for which the following system of linear equations has more than one
solution, and determine all the solutions when k takes this value. What
is the solution for other values of k7

2x+y+z = 4
6r —y — 2
—Adx+ky+6z = 8.
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5 Find the eigenvalues of the matrix

(4 )

and find an eigenvector corresponding to each eigenvalue. Hence find an
invertible matrix P and a diagonal matrix D such that P"'AP = D.

Use your result to find the functions f(t) and g(t) such that f(0) = 1,

g(0) = —1 and
af
% = 55— 90
% = =3f(t)+ Tg(t).

6 The function y(z) is such that y(z) > 0 for all z, y(0) = 1 and

By _ T
dv  yv1+z?

Find an expression for y{z) in terms of z.

SECTION B

Answer two questions from this section (20 marks each)

7 (a) Expand as a power series, in terms up to z*, the function

. :ln(l—x)
fla) ==

(b)  The demand function for a good is ¢ = ¢”(p), and the price elasticity of

d .
demand, ¢ = _B_ﬂ, satisfies
gdp

p2

“p) = P+3p+2

Given that ¢P(1) = 4, find the demand function ¢”(p).
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8 (a) Find the inverse of the matrix

2 -1 =2
A=10 1 1
1 1 0

(b)  Suppose the supply and demand functions for a good are, respectively,

) =p-5 ¢°(p)=T-p

Determine the equilibrium price and quantity.

Suppose a percentage tax of R% (that is, R% of the price) is imposed.
Find the new equilibrium price and quantity.

Find the new equilibrium price and quantity if, instead of a percentage
tax, an excise (per-unit) tax of T is imposed.

Suppose that the equilibrium price in the presence of an excise tax of T’
per unit is the same as the equilibrium price in the presence of a
percentage tax of R%. Find a formula for T' in terms of .

9 (a) Suppose that C > 0. Use the Lagrange multiplier method to find the
maximum value of
T y z
x,Y,2) =
@y, ) (14+2)(1+y) (1+2)

among all positive z,y and z satisfying z +y + 2 =C.

(b) A sequence of numbers z; is defined as follows: zo =1, z; = 1 and, for
t> 92,
Ty = 6T_2 — X1

Find an expression, in terms of ¢, for ;.
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10 (a) Find the sequences ¢; and p; such that go = 2 and, for all £ > 1,

¢ = 3—2p
g = 2+0.5pt,1.

How do p; and ¢ behave as t tends to infinity?

(b) Find the function y(z) satisfying y(0) = 1 and

d 2
A

de  z2+1
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