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Instructions:
e This paper consists of Seven (7) questions in Six,‘(G) pa.ges.
e The first question is (:01‘111)111301’37 and answér any Four (4) other questions.
e Relevant equations are provided.
e State any assumptions you required and show all your workings.

This is a closed book test and do not use red color pen.

1. (a) Solve 4% = 16%73. } R R - (Marks 10)
(b) Find 2 such that log(z — 2) + log(z + 2) = 0. E = ‘ . (Marks 10)

(c) Find the slope of the straight line 8z + 2y = 5. |
' ‘ » (Marks 10)

1 —1 - [-2 : - ,
(d) Let A= |2 0 |andB=]1 |. -Th¢11 find the matrix ATB.
0 1 2 S
(Marks 15)
. . . 13 2| o = _
(e) Find the determinant of the matrix L osl ‘ (Marks 10)
5 _ v
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(f) A company produces two goods, A and B, for a set price of Rs. 100 for both. One
piece of each of A and B costs Rs. 10 and Rs. 12, to manufacture. The cost of pack-
ing each item was an additional Rs. 2. Each item of A charges the manufacturer
Rs. 14, but each item of B charges Rs. 19. Write an expression for manufacturer’s

total proﬁt“bjr clearly stating your variables. (Marks 15)

(g) Find the minimum value of Z = z + y subjected to constraints = + 3y > 3,
3z + 2y < 6,z,y > 0.
(Marks 20)

(h) The annual usage of a certain item and the delivery lead time are given as 7200
units and 8 days respectively. Find the reorder point, in number of units, to order
optimum quantity. .Assume that a year consists with 360days.

(Marks 10)

2. Consider the following system of linear equations.

Ty — 4;’132 — 2.’.1)'3 = —1
—3xg — 203 =2
—3x1 + 4y + 23 = 1.

(a) Write the above system in matrix form of AX = H. (Marks 25)
(b) Solve the above system of equations using the inverse of matrix A. (Marks 75)

3. Let y = 82?2 — 2* on the interval (—1,2).

121
(a) Find cY (Marks 40)

da?’
(b) Find the maximum/minimum points of y if there are any on (-2,2). Justify your

answoer.

(Marks 060)
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4. A company is involved in the production of two items (X and Y). The resources need to
produce X and Y are twofold, namely machine time for automatic processing and man
‘time for hand finishing. The table below gives the number of minutes required for onc.

unit of item: e ‘ ‘

Item | Machine time (Minutes) | Man time(Minutes)
X 13 20
Y \ 19 - 29

The company has 40 hours of machine time available in the next working week but only

35 hours of man time. The revenue received for one unit of item produced (all production
is sold) is Rs 200 for X and Rs. 300 for Y. The company has a specific contract to produce

10 units of product X per week for a particular customer.

(a) Let linear programming techniques is used to decide how much to produce per week
by maximizing revenue,

i. Identify the desicion variables associate with this problem. . (Marks 10)

ii. Define the objective function of the linear programming problem. (Marks 15)

iii. Wrtite down the constraints associate with this problem. (Marks 3

(b) Solve this linear program graphically. . (Marks 40)

5. Consider the following lincar programming problem.
Maximize Z = by — 2y

subject to: ,
221+ 2, =06

ot u < A4

T+ 219 <5
Zy, g > 0

(a) By introducing slack or surplus variables, write down the above linear programiming

problem in standard form.
(Marks 20)
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(b) Discuss the neediness of artificial variables in solving this problem with simplex
method.
(Marks 05)

(¢) Write down the standard form of the Linear programming problem for phase T in
two phasc method by including slack, swrplus and artificial variables.

(Marks 10)

(d) Find the solution of phase T of the lincar programming problem with use of two
Phased Simplex method.
(Marks 40)

(e) Find the solution of phase II of the linear programming problem with use of two
Phased Simplex method.
(Marks 25)

(a) Discuss the importance of maintaining inventories in the apparel industry.

(Marks 20)

(b) The annual demand for a certain frabric product is given as 80000 units. The
ordering cost per order is Rs.1200, the cost per unit is Rs 50 and the inventory
hodlding cost per unit is given as 6% of the unit cost.

i. Find the optimal number of units which should order per order by the company

to minimize the total inventory cost? (Marks 20)

ii. State all the assumptions that you made in part (a) if there are any.
(Marks 10)

iii. Find the maximum level of inventory. that company will maiutain by minimiz-

ing inventory cost. (Marks 10)

iv. Assuming that there are 360 days in a year, find the optimal cycle time in
days. (Marks 10)
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v. Find the optimal number of of orders per year that should minimize the total

vi.

cost of inventory. (Marks -10)

What will be the total cost of carrying and ordering inventories per c¢ycle when -

order the optimal order quantity. ‘ : : (Marks 20)

7. (a) Specify the advantages and disadvantages of holding inventory in manufacturing
business. 5 ' (Marks 20)

(b) A garment manufacturer has an order of 900 T-shirts per month for a customer and

it has a capacity to produce 3600 T-shirts per month . The cost of holding a T-shirt

in inventory is Rs. 50 per month and the pro’duction(set‘up) cost per production(set
up) is Rs. 2000. '

i.

il.

i1

1v.

IFind the optimal production gquantity of a single production which will mini-

mize the total inventory cost. : (Marks 25)

Find the period in days where the both production and selling (purchase by
school) will be. ‘ ‘ (Marks 15)

Find the period in days where ouly ‘the Sclling will be. ’ (Marks 10)

How frequently the production run have to be made per month to satisfy Llle :
demand? oo : : : (Marks 10)

Due to the limited availability of machines, if the amount of production has to
be limited to 200 amount of T shirts per run, find the minimum total cost of

an inventory. ' ,  (Marks 20)

End.

Copyright Rescerved.
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Equations

. 26,D
Q= 4/
3 C.

Do Q
T - ,,70’—“ - jr"_ 7
C 0 + ., 5 + CpQ
D Q
T = (_,'O——— (/'C._
0o

t_2%n¢q+q
Q"ch C,

o* — \/20()[) \/ C(:
SV e Vo, +cC.
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