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FIFTII SEMESTER (CBCSS-UG) DEGREE EXAMINATION, NOVEMBER 2024
Mathematics
MTS 5D 03—LINEAR MATHEMATICAL MODELS
(2020 Admission onwards)
Time : Two Hours Maximum : 60 Marks
Section A

Short answer type.
All questions can be answered.
Each question carries 2 marks.
(Ceiling 20).

3
1. Find the equation of the line through (0, -3) and having slope s

9. Find k such that the line through (4, ~1) and (%, 2) is perpendicular to 5x - 2y =-1.

3. Solve the following system of equations :

3x+10y =115

11x+4y=95
2 3 -2 6
4 letB=12 4 O and D=|1/. Find BD.
01 2 0
s—4 t+2] [6 2]
5. Find the values of the variables in the equation | _5 7| |-5 ,_’

6. Graph the linear inequality 2x -3y = 12
; “inegualities Al whether the region is
7. Graph the feasible region for the following system of inequalities and tell whether the reg

bounded or unbounded :
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8.

10.

11,

2 |
. riven below as linear inequa)y,
ldentify all vaviables used and express the statement ;,1 g Alareir gt
dentify all variable: urs se Y,
Wong spends 3 hours selling a small computer and 5 |
more than 45 hours per week.

i i ing slack variahles.
Restate the following linear programming problem by introducing

Maximize z=3x; =2x9 +x3

z2=3x; = 2x9 + x-
subject to ~ 33 =25y + 2
2x) +x9 +x3 <150
2x; +2x9 +8x3 < 200
2x) +3x5 + x5 <320

with x; 2 0, > 0,x4 > 0.

Write the solution that can be read from the following simplex tableay -

xx x2 x3 SI 52 z

L5 0 1 2 o @
o 2 1 2 3 5| 4
L A TR R,

What is a standarq minimum form of 5 linear Programming problem ?

Write the dual of the following lineqr Programming problem,-

Ma)(..jmjze Z&= 211 + 5x2

subject to x, 4 x, <10

2x;+x,<8

with Xy = 0);;2 =)
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13.

14,

15.

16.
17.

18,

Paragraph/ Problem type.
All questions can be answered,
Each question carries 5 marks.
(Ceiling 30).
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Section B
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Producing x units of tacos costs C(x) = bx+20, revenue is R(x) = 15x where C (x) and R (x) are in

dollars.

a)  What is the break-even quantity ?

b) What is the profit from 100 units ?

¢) How many units will produce a profit of $500 ?

Using Gauss-Jordan method to solve :
2x-2y=-5
2y+2z=0
2x+z=-7
2 -5 7
Find the inverseof A=| 4 -3 2|.
15 2 6

Explain briefly solving a linear programming problem by the graphical method.

A 4-H member raises only goats and pigs. She wants to raise no more than 16 animals, including
no more than 10 goats. She spends $25 to raise a goat and $75 to raise a pig, and she has 8900

available for this project. Each goat produces $12 in profit and each pig $40 in profit. How many

goats and how many pigs should she raise Lo maximize total profit ?

Using simplex method solve the linear programming problem whose initial tableau is given below.

% ) L3 S 2
2 1 2 I 0
1 d 2 0 1

3 1 6 0 0
-4 -2 - 0 0

|

0

0

1

0

»
<

0

0

0

1

Explain how to solve non-standard problems.
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(Ceiling 30)
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Section C
Essay lype

Answer any one of the following questions.
The question carries 10 marks.

20. Solve the following system of equations by using inverse of the co-efficient mztr, .

x-2y+3z=4
y-z+w=-8
—2x+2y-2z2+4w=12
2y-3z+w=-4

21. Solve using artificial variables :

maximize z = 3x; + 21,

subject to ¥1 + x5 = 50
4x) +2x9 >120
5x1 +22x5 <200
with x; > 0,9 >0
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