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DE TAILED EXPL ANATIONS

1. (a)
When a demand pattern is consistently increasing or decreasing, Regression analysis is very useful
forecasting technique.

2. (b)
Large size of inventory is a sign of
• poor scheduling
• inefficient planning
• vendors are not well-coordinated

3. (b)
λ (Arrival rate) = 3/hour
µ (Service rate) = 10/hour

ρ =
3 0.3

10
λ  = = µ  

Queue length =
22 (0.3) 0.129

1 1 0.3
 ρ = = 

− ρ − 

4. (c)

5. (a)

6. (c)

2 5
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4
2

2

3

5

4

5

3 3 5 5

13 13

2 4

8 8

2 3

0 0 7

3

Critical path is 1 – 2 – 5 – 6 – 7.

7. (d)
At break even point
Fixed price + variable price= Total Revenue

400000 + 20 N = 30 N
10 N = 400,000

N = 40000 units
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Margin of safety =
Total sales sales at B.E.P.

Total sales
−

=
( )1500000 40000 30 100

1500000
− × ×  = 20%

8. (d)

Number of orders = 12

Q* =
7200 600

12
=

Average inventory =
600

2  = 300 units

9. (b)

10. (d)

RSFE =
1
( )

n

i i
i

D F
=

−∑

11. (c)
Network diagram:

1 3 5 7

2 4 6

A

B

C

D
E

F

G

Dummy 1

Dummy 2

Dummy 3

12. (b)
Total float = Lj – (Ei + tEij) = 19 – (5 + 10) = 4

Independent float = Ej – (Li + tEij) = 17 – (6 + 10) = 1
T.F. – I.F. = 4 – 1
T.F – I.F. = 3

13. (b)

S1
60

85

90

S2
95

70

100

S3
105

110

80

P

Q

R

Step 1 : Subtract minimum entry in each row from all the entries on that row,

S1
0

15

10

S2
35

0

20

S3
45

40

0

P

Q

R
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Step 2 : Making the assignment

0

15

10

35

0

20

45

40

0

The minimum cost = 60 + 70 + 80 = ` 210

14. (c)

15. (a)

(TC)1 =
45 25 200
60 60

x +  

(TC)2 =
52.5 800
60
x +  

At BEP : (TC)1 = (TC)2

or
45 25 200
60 60

x +   =
52.5 800
60
x +  

or
45 25
60 60

x+ =
2010
60

x+

or 5x = 600 – 45 = 555
or x = 111 units

16. (b)

Given: Variables, n = 4 variables

Constraints, m = 2 equations

n – m = 2

nCm =
! 4!

!( )! 2!2!
n

m n m
= =

−
6  corner points

17. (a)
Total time = 15 + 10 + 12 + 13 + 15 + 9 = 74
Cycle time = 15

Line efficiency = Total time
Cycle time ×No. of work station

 = 
74

15 6×  � 82%

18. (c)
For 200 units of A.

Units of P = 2 × 200 = 400 units
Net requirement of P = 400 – 20 = 380 units

for 1 units of P, units of S required = 4
Net requirement of S = 4 × 380 – 10 = 1520 – 10 = 1510 units
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19. (b)
Using Johnson’s rule the optimal sequence is :
4 - 1 - 3 - 2 - 5 - 6

Job

4

1

3

2

5

6

0

2

5

10

22

31

Turning
In Out

2

5

10

22

31

42

2

8

16

25

35

42

Threading
In Out

8

16

25

35

38

43

Optimal MST = 43 min

20. (b)
Profit, Z = 30x + 40y

1.6x + 1.2y ≤ 720
1.2x + 3y ≤ 900

x ≤ 400

600

300

(0,100)

(0,300)

(0,600)

(321.428, 171.43)

(375, 100)

(400, 100)

(450, 0)(400, 0)
(750, 0)

100 ≤ y ≤ 300
1.6x + 1.2y ≤ 720

1.2x + 3y ≤ 900
x = 321.428
y = 171.488

P(0, 300) = 30 × 0 + 300 × 40 = `12000
P(375, 100) = 375 × 30 + 100 × 40 = `15250

P(321.428, 171.428) = 321.428 × 30 + 171.428 × 40
= 16499.96 � `16500

Point (400, 100) is outside of feasible region.
P(0, 100) = 30 × 0 + 100 × 40 = `4000

So, maximum profit is ` 16500.

21. (b)

FJuly = 0.1 × DMar + 0.2 × DApr + 0.3 × DMar + 0.4 × DJune

= 0.1 × 300 + 0.2 × 250  + 0.3 × 310 + 0.4 × 170 = 241
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22. (a)
Given P + 2Q ≤ 2000 ...(i)

P + Q ≤ 1500 ... (ii)
Q ≤ 600

Objective function
zmax = 3P + 5Q

(0, 1500)

A (800, 600)

B (1000, 500)

(2000,0)(1500,0)

(0, 1000)

(0, 600)
3

2

1

P

Q

At point A z = 3 × 800 + 600 × 5 = 5400
At point B z = 3 × 1000 + 5 × 500 = 5500
Hence z to be maximum at (1000, 500)

23. (c)
As per SPT, optimal sequence is

E – D – F – B – A – C
Respective completion time 3, 7, 12, 18, 25 and 33
Completion time for job A = 25 minutes

24. (c)

a c d f

b e

Expected production rate = 500 units per shift of 4 hour duration

Time to produce a unit =
4 3600 seconds

500
×

 = 28.8 seconds

Station Task Station time

1

2

3

a, c

b, d

e, f

10 + 15 = 25 < 28.8

20 + 5 = 25 < 28.8

8 + 12 = 20 < 28.8

So, atleast we need 3 workstations.
Alternate solution:

ΣTi = 10 + 20 + 15 + 5 + 8 + 72 = 70
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Time to produce a unit =
4 3600 28.8 seconds

500
× =

Number of work-stations =
70 2.43 3 work stations

28.8
= −�

25. (a)
Using SPT rule:

Jobs

D

A

B

E

C

Processing time

6

7

9

11

13

Due date

13

9

17

26

10

Job flow time

6

13

22

33

46

Average job flow time =
46 33 22 13 6 120 24

5 5
+ + + + = =

Using EDD Rule:

Jobs

A

C

D

B

E

Processing time

7

13

6

9

11

Due date

9

10

13

17

26

Job flow time

7

20

26

35

46

Average job flow time =
7 20 26 35 46 26.8

5
+ + + + =

Average job flow time using SPT rule 24 0.895
Average job flow time using EDD rule 26.8

= =

26. (d)

27. (b)
Given: λ = 30 trains per day

µ =
60 24 40

36
× =  trains per day

System utilization, ρ =
30 0.75
40

λ = =
µ

∵ Probability that queue size exceed 10,
P(≥ 10) = ρ10 = (0.75)10 = 0.056

28. (d)
Given: D = 400; C = ` 50; C0 = ` 75; Ch = 0.1 × 50 = ` 5 per week

Total cost = 02 hD C D C C× + × × ×

= 400 50 2 400 75 5× + × × ×  = ` 20547.72 � ` 20548
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29. (c)

30. (a)

2

1

5

3

0

8

11

6

15

7

1

9

(6)

(1) (0)

(5) (3) (2)

1 2 3 4

1

2

3

6/0

1/0

10/5/2/0

7/1/0 5/0 3/0 2/0

Distribution centres

Supply

Plants

Requirement

Minimum cost = [2 × 6 + 1 × 1 + 8 × 5 + 15 × 3 + 9 × 2] × 100 = Rs. 11600


