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Candidates should atternpt ALL questions from Section A and ANY THREE questions 
from Section B. Each question should start on a fresh page. Graph paper required. 

SECTION A: Answer all questions in this section ( 40 1narks )". 

Al. Define the follm~ring tenns: 

(a) Objective function [2) 

(b) Constraint [2) 

(c) Binding constraint • [2] 

(d) Feasible solut ion [2] 

(e) Psuedo optin1al solut ion [2] 

A2 . (a) State and briefly explain the assun1ptions of linear program1ning. [8) 

(b) A farn1er has 1,000 acres of land on which he can grow corn , wheat and soya 
beans. Each acre of corn costs Z\iVLlOOO.OO for preparations, requires 7 1nan-days 
of work and yields a profit of Z\rVL300 .00. An acre of wheat costs ZWL1200.00 to 
prepare, requires 10 n1an-days of work and yields a profit of Z\tVL400.00. An acre 
of soya beans costs ZWL 700.00 to prepare, requires 8 man-days of work and yields 
a profit of Z\tVL200.00. If the fanner has Z\iVLl 000 000.00 for preparation and 
can count on 8000 n1an-days of work, fonnulate the linear programn1ing n1odcl to 
allocate the nun1ber of acres to each crop to maximise the total profit. [8] 
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A3. Given the linear prograrnn1ing problen1 

Niax Z = 3x1 + 2x2 
subject to 

x 1 + 2x2 < 12 
2x1 + 3x2 = 12 
2xl + x2 > 8 

and xi > 0, i = 1 , 2 

(a) Write the problen1 in standard fon11 . 

(b) vVrite the problen1 in canonical forn1. 

(c) Solve the proble1n graphically. 

SDA1201 

[3] 

(3] 

[8) 

SECTION B: Answer any t h ree q uestions in this section (60 marks) . 

B4. (a) The Primeworld Cornpany produces two light fixtures (products 1 and 2) that 
require both n1etal frmne parts and electrical con1ponents. l\!Ianagen1ent wants 
to detennine how many units of each product to produce so as to maxin1ize 
profit. For each unit of product 1, 1 unit of fran1e parts and 2 units of electrical 
co1nponents are required. For each unit of product 2, 3 units of frame parts and 2 
units of electrical con1ponents are required. The con1pany has 200 units of fran1e 
parts and 300 units of electrical cornponents. Each unit of product 1 gives a profit 
of $1, and each u11it of product 2, up to 60 units , gives a profit of $2. Any excess 
over 60 units of product 2 brings no profit, so such an excess has been ruled out. 

(i) Forn1ulate a linear progran1n1ing n1odel for t his problen1. [5] 
(ii) Use the graphical n1ethod to solve this n1odel. What is the resulting total 

profit? [8] 

(b) Consider the objective function rv1axin1ize Z = 2x1 + 3x2 for a linear programn1ing 
rnodcl: 

(i) Draw a graph that shows the corresponding objective function lines for Z = 

6, Z = 12, and Z = 18. [4] 

(ii) Find the slope-intercept fonn of the equation for each of these three objective 
function lines. C01npare the slope for these three lines. Also co1npare the 
intercept with the x2 axis. [3] 
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B5. Con::;ider the following problen1 

rviax z = 2x1 + 6x2 + 9x3 
ubject to 

x1 + x 3 < 3(resource 1) 
X2 + 2x3 < 5(resource 2) 

and x, > 0. i = 1: 2, 3 

Sl3A1201 

(a) Construct the dual for this pri1nal problen1. [4) 

(b) Solve the dual problen1 graphically. Use this solution to identify the shadow prices 
for the resources in the prin1al probletn. [6] 

(c) Confirm your results fron1 part (b) by solving the prin1al proble1n by sin1plex 
n1ethod and t hen identify the shadow prices. [10] 

B6. \NafAe · contain 6 units of calories per gratu and 7 units of vitatnin B per gra111 and 
costs 12 zig per gran1. Condensed n1ilk contains 8 units of calories per gran1 and 12 
units of vitan1in B per gra1n and costs 20 zig per gran1. The daily n1ini1nun1 require1nent. 
of calories and vitan1in B is 100 units and 120 units respectively. Find the minin1un1 
cost of product rnix by the sin1plex n1ethod. (20) 

B7. (a) Use the two-phase sitnplex n1ethod to 

l\!Iax Z = 2x 1 + x2 + ~x3 
subject to 

4xl + 6:r2 + 3x3 :::; 8 
3x1 - 6x2 - 4x3 :::; 1 
2x 1 + 3x2 - 5x3 ~ 4 
an cl xi > 0 , i = 1 , 2 , 3 

(b) Consider the following linear progra1nming problen1 

l\Iin Z = 2x1 + 3x2 
subject to 

:1~ 1 - 2x2 < 0 
- 2xl + 3.r.2 > - 6 

2xl + 3:t2 - 5x3 2:: 4 
and x 1 , x2 unrestricted 

(i) Setup the problen1 in the standard forrn. 

(ii) Find the initial basic feasible solution. 

END OF QUESTION PAPER 

[15) 

[4] 
[1] 
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