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Answer ALL questions from Section A.

All questions from Section B may be attempted, but only marks obtained on the best two
solutions from Section B will count.

The use of an electronic calculator is not permitted in this examination.

Section A

1. (a) Maximize f(z,y) = 2z1/*y%/4, subject to the constraint 10z + 7y = 6.

(b) Minimize f(z, T3, 3, T4, Ts) = 2+ 23+ 12+ 22 + 22, subject to the constraints
1+ 9+ 3z3 =5 and zy + x4 + 5 = 3.

2. (a) Solve the differential equation

dy .
— =4
dx z y)

subject to the initial condition y = 2 at z = 0.

(b) Solve the differential equation

bl

dy y 2
_+_=e
dxr =z

subject to the initial condition y =0 at z = 1.

3. (a) Find the general solution of the following system of linear equations:

T1+ T2 +T3+T4+x5 = 1
Ty —To+T3—2X4+2T5 = 3
T1+To— X3 — Ty — x5 = 3.

(b) (i) For which values of X is the matrix A invertible?

A=

O = >

1
1
0

P et e

(ii) Find the inverse of A when A\ = 2.
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Section B

4. (a) Solve the difference equation
Tnt2 — BTnyy + 6z, = 4™

subject to the initial conditions o = z; = 0.

(b) Solve the difference equation
Tny2 — 3Tpy1 + 2z, = 10,

subject to the initial conditions zy = z; = 0.

5. (a) Give the solution of the differential equation

d’y _dy
— — 75> + 12y = €%,
dz? dx +iy
corresponding to the initial conditions ¥ = 1 at z = 0 and 3—2 =0atz=0.

(b) Give the general solution of the differential equation

d2
a?g; +y = 3z cos2z.

6. (a) Evaluate the integral

// 3y dA,
R

where R is the region of the plane satisfying £ > 0 and z < y < VZ.

(b) By changing to polar coordinates or otherwise evaluate the integral

5/V2  pe/25—42 :
/ / ’ (2® + y?)e @) qzdy.
0 Y

7. Evaluate the following integrals expressing your answers in terms of the gamma
function. (Any identity you use relating the beta and gamma functions should be
clearly stated.)

(a) /Ol A /In (i) dz, (b) ./0”/2 sin” zdz, (c) /01 %.
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