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Break Even Analysis

) Detailed Explanation

2 of

Try Yourself Questions

T1 : Solution

T.C-I 100 + 2x x < 800 — s = Rs 3.5/unit
TC-Il = 200+ 1 -x x < 800 — s = Rs 3/unit
Now both machine are run combinally
So both combined will produce 2x unit
Let s = Rs. 3/unit

Then Total cost = Total sales
100 +2x+ 200 +x = 2xx3
x = 100 units

It is not possible as Rs. 3 selling price is given for x > 800
So, now take s = Rs. 3.5/unit
100 + 2x + 200 + x 2x x 3.5
x = 75units
This is possible as x < 800 units for s = Rs. 3.5/units

Q000
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Inventory Control

) Detailed Explanation

2 of

Try Yourself Questions

T1 : Solution

D = 10000 units/year

Ordering cost, (C,) = % 100/order
Carrying cost (C,) = % 0.5/unit/year

2D
(i) FOQ = % _ JZOOOO 190 _ 5000 units

Ce 0.5
Q

) . D__10000 _
(i) = EOQ ~ 2000
EOQ
(iii) T = 5 = 0.2 x 12 = 2.4 months | 2000
(iv) > ] nits
iV 2000 - 24 = x = 833uni

j«— 2.4 months —| ¢
(v) Total cost = Material cost + TI.C. = 10000 x 2 + /2DC,C, =3 21000

T2 : Solution

Given: A =% 10000, Ordering cost, C_ =X 25/order, Carrying cost, C, =" 12.5% of unit cost per year
Interest, i = 0.125

; =% 2000

2DC, \/2ACO ~ \/2><1000O><25

® (EOQ) = \/ C, - 0.125

{where, A= Dx C,, C,=ixC,)
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Mechanical Engineering e Industrial Engineering

(i) Number of orders per year,

N A 10000 _
T EOQ 2000
(iii) Carrying cost, C, = Number of orders per year x carrying cost per order

= 5x25=% 125/year
(iv) Ordering cost per year,
C, = carrying cost per yeat at EOQ
= ¥ 125/year
(v) Totalannualcost, TC. = A+ C, + C,= 10000 + 125 + 125 =¥ 10250 per year

Q000
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Sequencing and PERT/CPM

Detailed Explanation
of

Try Yourself Questions

"

T1 : Solution

In this case, we solve the problem, by converting 3 machine problem into 2 machine problem by following
method,
Max(M,) < Min(M, or M,), then we will add m; to the other machines
Since, Max(M,) = 5 = Min(M,)
Also, Max(M,) = 5 = Min(M,)
For machine X = M, + M,, For machine Y = M, + M,

Jobs | X=M,;+M, | Y=M,+ M,
A 18 14
B 8 10
C 10 9
D 9 8

Now by solving the problem by normal procedure, we get the order as, B - A- C - D. This sequence
has to be projected on the original machines.

M1 M2 M3
IN | OUT | IN | OUT | IN out
B 0 5 5 8 8 15
A 5 18 18 23 23 32
c |18 24 24 28 32 37
43
D |24 31 31 33 37 | (Gycle time)

C@ Copyright mMRDE ERSYH www.madeeasypuincations.orgD
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Gantt Charts:

% Idle time
0 5 18 24 31 43
For machine 5 A c n = % x 100 = 27.9%
0 5 8 18 23 24 28 31 33 43
For machine uM, B A c D = % x 100 = 67.44%
0 8 15 23 32 37 43
For machine m, B A c D = % x 100 = 37.21%

T2 : Solution

pctiy | Normal [ crasn [ Normal [ [ Coxt Test [ er [[usr [ uer [ 7
1-2 20 17 600 720 40 0 20 0 20 0
1-3 25 25 200 200 0 0 25 5 30 5
2-3 10 8 300 440 70 20 30 20 30 0
2-4 12 6 400 700 50 20 32 23 35 3
3-4 5 2 300 420 40 30 35 30 35 0
4-5 10 5 300 600 60 35 45 35 45 0
4-6 5 3 600 900 150 35 40 42 47 7
5-7 10 5 500 800 60 45 55 45 55 0
6-7 8 3 400 700 60 40 48 47 55 7
3600
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For activity 1-2:

Cost slope = w =40
20-17

EST=0,LFT =20

EFT=LFT+1t ,=0+20=20

LST = LFT -t, ,=20-20=0

TF =LST-EST =LFT-EFT=0

Therefore 1-2 is critical activity, similarly 2-3, 3-4, 4-5, 5-7 have 0 total float. Total float of 1-3 is 5 days
and total float of 2—4 is 3 days. So we can crash 3 days on activity 3—-4 and 1 day on activity 1-2. Therefore
project cost = Total normal cost + 4(40) = 3760

Thus the precedence diagram becomes

Now, there are two critical paths 1-2-3-4-5-7 and 1-2-4-5-7

Q000
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Forecasting

) Detailed Explanation

2 of

Try Yourself Questions

T1 : Solution

1. (a) In simple moving average method 3 point moving forecast for 13" year

Sum of last three years demand
3
34.3+35.2+36.0

= 3 =3b.167

1. (b) In weighted moving average method 3 point moving forecast for 13 year

(12" demand) x (12" weightage) + (11" demand) x (11" weightage) + (10" demand) x (10" weightage)
12" weightage + 11" weightage + 10" weightage

~ 36x0.5+35.2x0.3+34.3x0.2

0.5+0.3+0.2 =50.42

Year Demand Sim:\l;::\:g;ing Wa:i:xg:ng
1 28.0 f, Fi
2 29.0 -
3 285
4 31.0 28.50 28.55
5 34.2 29.50 29.85
6 327 31.23 32.10
7 335 32.62 32.81
8 31.8 33.47 33.40
9 31.9 32.67 32.49
10 34.3 32.40 32.19
11 35.2 :Vzggte 32,67 33.08
12 36.0 33.80 34.27
13 35.17 35.42

[www.madeeasypuincations.org MRDE ERSH © Copyrighg
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n

S0,
2. (a) MAD = ﬂT
 25+4.7+1.47+0.87+1.67+0.77+1.9+2.53+2.2
- 9
= 2067
n
>|D,-£)
2. (b) MAD = = -

245+4.35+0.6+0.69+1.6+0.59+2.11+2.12+1.73
9

1.8044

Q000
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Line Balancing

) Detailed Explanation

2 ;

Try Yourself Questions

T1 : Solution

By largest candidate rule:
Step [: List all the element in the decreasing order of their task time.

Step II: Assigning element in workstation.

Element Time (minutes) Precedance Workstation | Element | T, dle time (T — T)
3 0.8 1 | 1 1 0
10 0.8 6,9 2

4
6 0.6 3
1 05 - I 3 0.9 0.1
5
8 0.5 3,5
7 04 4.5 Il 6 1 0
7
2 0.3 - 5
v 0.8 0.2
9 0.3 7,8 9
4 0.2 1 \Y 10 0.8 0.2
5 0.1 2 where T = Station time, T, = Cycle time
Total work content, (TWC) = 4.5 minutes
Cycle time, (T,) = 1 minutes
. . . , TwWC 4.5
Theoretically minimum number of workstation required (n) = T = =y =45=5
c

Actual number of workstations, n = 5

nTs - TWCJ <100 . 95

= = —X 100 e 10%
Balance delay ( T 5

Q000
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Queuing Theory

) Detailed Explanation

2 ;

Try Yourself Questions

T1 : Solution

A(Arrivalrate) = 1.5 per minutes
u(Servicerate) = 2 per minutes

1.5
Utilization factor (p) = > - 0.75
(i) Average queue length, L = p’ = (0.75)° =225
9 4-p 1-075
(i) Average length of non-empty queue = L = ! =4
1-p 1-0.75
. p 0.75
i) Average number of worker in the system, L. = —=—"——=3
(i) Averag y =T 1,702
L 2 2
(iv) Mean waiting time of an arrival = -+ = P = (0.75) = 1.5 minutes
A (-pA (1-0.75)%x1.5
. . . , L, 8 ,
(v) Average waiting time of an arrival who waits = N = 15 = 2 minutes
(vi) When one attendent
L, =3 [p=0.75]
Total cost = 3x Rs.15 x 8hr+ Rs.4 x 8hr
r
= Rs. 392

Q000



LPP, Transportation
and Assignment

% Detailed Explanation

S S

Try Yourself Questions

T1 : Solution

By introducing slack variable s,, s,, s; and s, the problem may be written as follows
Maximum Z = 3x, + 2x, + 0s; + 0s, + 0s; + Os,
Xyt X, + 5, =

6
8
=1
2
0

2x, + x, + S,
—X; + X, + S
)c2+S4

v 1

Xy, X5 Sy, Sy Sy S,
The above information is tabulated
Table - 1

2 0= L
g C
a X4 X2 Sy | S2 | S3 | Sa b i

Os; | <1 | 1 | o] o| 1 |o][1]]-
0, o | 1] o|o|o]| 1|2
E olo ] o|o|o0]|oO
E-C _13 2] 0|0 0] O

E;and E; - C; are calculated

The entering column is identified and the 6 values are calculated, then the leaving row are identified
The pivotal element/value is identified from the table

s, leaves the basis, x, enters the basis

[www.madeeasypuincations.org MRDE ERSH © Copyrighg




The following row operations are performed

R
R
R
Then the table 1 becomes
Ej and Ej - Cj are calculated

Tnew

3new

2new

":'>20|d/2
=R

= Rapq +

fold —

R
R

2new

2new

Detailed Explanations of Try Yourself Questions : ESE + GATE 2025 13

The entering column is identified and the 6 values are calculated, then the leaving row are identified
The pivotal element/value is identified from the table
s, leaves the basis, x, enters the basis

Table - 2
G | 3| 2| 00|00
.'ﬁr' g=P
o X4 X, Sy s, S3 S, b C;
m
0s, 1 12 1 |-12] 0| 0| 2 4
-~ 0s, 1 12 0|12 o | o | 4 8
0s; 0 3/2 0 [12] 1 0| 5 | 103
0s, o | [ ol 10| 1] 2 2
E 3 3/2 0 [32| 0] 0
E-C, 0 _11/2 0 [32| 0] 0
The following row operations are performed
'L?1 new — R1old - (R4new)/2
RZnew = RZold - (F')4new)/2
'L?Bnew = 2'L?Sold - 3(/:?4new)/2
Then the table 2 becomes table 3
Ej and Ej - Cj are calculated
Table - 3
G 3 2 oo oo
o
§l X X, Si| S| S| S, b
0S5, 0 0 1 |=12| 0 [=12|]| 1
~0X, 1 0 0 |12 | o |-12]] 3
0S; 0 0 0o |12 1 |=32]|] 2
0 X, 0 1 L0 | O o 1]] 2
E, 3 2 0 |32 0 |12
E_C 0 0 0 |32 0 |12
] J

It is an optimum matrix since all the values obtained in 'E; - C/ row are positive

(@ Copyright
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14 Mechanical Engineering @ Industrial Engineering MRDE ERSY

Thus the optimum solution will change as

X = 3
= 2 =
= )5921= 1 Basic variables gi _ 8} Non basic variables
S;=2
Hence, Z=3x3+2x2=13

T2 : Solution

The simplex problem can be expressed in the form of matrices as follows

)C1 X
. A
Minimum Z = (5 2 2) X5
X3
23 1Y° 20\C
685" ES
713" |40
124)\8 50
(min Z= AX) min Z=C"Y
Note: If primal problem is then Dual problem is
P P BX=>C P BTy < AT

So the dual for the given problem becomes

Y4

Maximum Z = (20 30 40 50)| 72

Y3

Y4
26 7 1 5
38 1 2] <|?
153 4)|7 2

Y4

T3 : Solution

Let s,, s,, s; be slack variables then the constraints become
x+y+s =90
x+2y+s, =80

x+y+ 8 =290
X, Y, Sy, Sy S5 2 90
= Z = 45x + 40y + Os, + 0s, + 0Os,

The above information is tabulated, E; and E; - C; are calculated.
The entering column is identified and the 6 values are calculated, then the leaving row are identified

[www.madeeasypuincations.org MRDE ERSH © Copyrighg




Detailed Explanations of Try Yourself Questions : ESE + GATE 2025 15
Table - 1
Ci | 45| 40| o |0 |0

3 x y Sy | S2 | S5 b C
@

0 s, 1 1 1 0 0 90 90

0s, 1 2 0 1 0 80 80

0s; | [A*| 1 | o| 0] 1] 50| 50~

E; 0 0 olof|o
E_c | -45|—40| 0| 0 | O

S, leaves the basis and x enters into the basis, then the table

calculated.

As Ej - Cj’ values present in the matrix are positive.

1 becomes table 2, E/ and E/. - Cj are

Table - 2
G | 45| 40 oo o
.ﬂ 0= i
§1 x|y S1 | S2 | Ss | b Ci
0s, 0 0 1 0o | -1 40
0s, 0 11 0 1] -11 30
45 x 1 11 0 | o 1| 50
E 45| 45 | 0 | 0 |45
E-C, 0 5| 0 | 0|46

So solution can be read out from matrix i.e.,

x =50, y=0,

- by putting (x, y) = (50, 0) in the objective function

T4 : Solution

6 | 51| 8 1| 16
111316 1 |10
1611 ] 8 8| 8
9 | 14|12 | 10| 16
10 (13| 11| 8 | 16

So it is an optimum matrix.

the maximum value of Z = 45x + 40y = 2250.

Steps | - If the number of lines is equal to the order of matrix then it is the optimal table. If the number of
lines is less than the order of matrix, then select the minimum number which is not covered by the lines.
Subtract this value from each and every element which is uncovered and add this value at the intersection
point of lines. Here adding “3” minimum uncovered value at intersection and subtracting at non covered

values.

(@ Copyright
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16 Mechanical Engineering e Industrial Engineering MBDE ERSYH

[0]| 3| 6 |1

B[ 12|15 | 6| 9
[o]] = |

[0]| 5 | 3 7
25 |3]|[0] 8

We will continue to repeat step |, till number of lines are equal to the order of the matrix. Now number of

lines are equal to the order of the matrix, so select zeros such that every column and row consists of one
zeroi.e., one allocation for one machine.

1 |[o] | @ | 6|8
% | 12|12 |[0]| 6

1|6 | 8| 3 |[o
o] 5 | X | 1]4
2|5 |[o|x®]|5
A-ll, B-IV, C-V, D-I, E-II
The total processing time is 34.
0000
[www.madeeasypublications.org MRDE ERSH ©Copyrigh9
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