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Group – A 

(Multiple Choice Type Questions) 

 

1. Choose the correct alternatives from the followings:   30 x 1 = 30 

(i) In linear programming, constraints can be represented by [CO-1] 

a)  Equalities    b) Inequalities  c) Ratios  d) Both  „a‟ and „b‟ 

(ii) To formulate a problem for solution by the simplex method, we must add artificial 

variable to [CO-2] 

a)  Only equality constraints      b) Only  ≥  constraints     

c)  Both A & B     d) No Need    

(iii) Deficiency of solving LPP by graphical method is [CO-2] 

a) It cannot be used if number of variables is greater than 2 

b)  It cannot be used if number of variables is greater than 3 

c) It cannot be used if number of variables is greater than 4 

d) It cannot be used if number of variables is greater than 5 

 (iv) For maximization LPP, the simplex method is terminated when all values  [CO-3] 

a)  𝑧𝑗 − 𝑐𝑗 = 0  b)  𝑧𝑗 − 𝑐𝑗 ≥ 0   c)  𝑧𝑗 − 𝑐𝑗 ≤ 0  d)  𝑧𝑗 − 𝑐𝑗 < 0 

 

 



 
 

(v) If all 𝑦𝑖𝑗  values in the incoming column variable of the simplex table are negative, then 

[CO-2] 

a)  Solution is unbounded      b) There are multiple solution 

c) There exist no solution    d) Unique Solution      

(vi) For a maximization problem, the objective function coefficient for an artificial variable is 
[CO-2]  

a)  + M          b) − M   c) Zero   d) 1   

(vii) Linear programming problem involving more than two variables can be solved by [CO-

2] 

a)  Simplex method    b) Graphical method   

c) Matrix minima method   d) Queuing Method     

(viii) Dominance principle used to solve [CO-1]  

a) LPP   b) Transportation problem  c) Game problem   d) Assignment problem  

(ix)  The role of artificial variables in the simplex method is [CO-2] 

a) Finding an initial Basic Feasible solution  b) To aid in finding an initial solution 

c) To start with Big M method   d) No Need 

(x) If an artificial variable is present in the basic variable column of optimal simplex table, 

then the solution is [CO-3] 

a)  Unbounded    b) Infeasible   c) Optimal    d) Many Solution   

(xi) In the optimal simplex table, if  𝑧𝑗 − 𝑐𝑗  =  0  for non basic variable, then it indicates 

[CO-2] 

a)  Unbounded solution    b) Cycling solution    c) Alternative solution  d) Unique solution 

(xii) A transportation problem has a feasible solution when [CO-3] 

a) The number of filled cells is one less than the number of rows plus the number of 

columns 

b) All the squares are used 

c) The solution yields the lowest possible cost      

d) All demand and supply constraints are satisfied    

(xiii) If the primal has one constraint with equality sign, then the dual has [CO-3] 

a) One variable, unrestricted in sign   b) Three variable, restricted in sign  



 
 

c)  Two variable, unrestricted in sign  d) One constraints with equality sign 

(xiv) The purpose of the transportation problem is to minimize [CO-2] 

 a)  Total costs          b) Total shipping costs        

c) Total variable costs     d) Total fixed costs 

(xv) For any primal problem contain two equality constraints, then its dual contain [CO-2] 

a)  One variable unrestricted in sign   b) Two variable unrestricted in sign 

c)  No variable unrestricted in sign  d) No variable restricted in sign 

(xvi) In a transportation problem, items are allocated from sources to destinations [CO-2] 

a)  At a maximum cost    b) At a minimum cost     

c) At a minimum profit    d) At a minimum revenue 

(xvii) The full form of CPM is [CO-3] 

a)  Crash project management    b) Critical path management   

c) Critical path method     d) Crash path management   

(xviii) An assignment problem can be solved by [CO-2] 

a) Hungarian method  b) VAM c) Matrix minima method   d) Graphically 

(xix) The number of basic variables in a transportation problem is at most [CO-3] 

a)  m + n − 1   b) m + n    c)  mn   d)  mn + 1   

(xx) The initial basic feasible solution of a transportation problem becomes non-optimal if the 

cell evolution [∆ij = cij −  uij + vij ] has [CO-2] 

a)  At least one negative value    b)  At most one negative value   

c) All positive value    d) All are zero 

(xxi) In a travelling salesman problem, the salesman can visit a city twice, until he has visited 

all the cities [CO-2] 

a)  Once          b) Twice  c) Thrice  d) Many times   

(xxii) Full form of „PERT‟ is  [CO-1] 

a) Project Evaluation and Research Technique 

b) Project Estimation and Research Technique 



 
 

c) Project Estimation and Review Technique        

d) Project Evaluation and Review Technique  

     

(xxiii) An assignment problem is a special type of  [CO-2] 

a)  Transportation problem b) LPP  c) Inventory problem  d) Game Problem 

(xxiv) Inventory costs include [CO-2] 

a) Carrying       b)  Ordering  c) Shortage costs d) All of the above   

(xxv) A company that maintain a sufficient safety margin by having extra-inventory against  

certain situations are termed as ________ [CO-2] 

 

a)  Inventory          b) lot size  c) safety stock  d)  lead 

 

(xxvi) What can be defined as a useful idle resource which has economic value eg; raw  

materials, spare parts, finished items, etc?  [CO-3]   

 

a)  Inventory Control      b) Inventory  c) Inventory Planning   d) None of these 

(xxvii) In queuing theory, FCFS stand for.............................. [CO-3] 

 

a)  First Cum First Served   b)  First Customer Fist Served 

c)  Fast Channel First Served   d)  None of these 

 

(xxviii) In queuing theory, ............................ stands for mean arrival rate of customers [CO-1] 

 

a) 𝜇            b) 𝜆   c) 𝑡   d) none of these 

(xxix) The value of the game whose pay-off matrix is  
1 3
7 −5

  [CO-1] 

a) 0    b) 1     c) 13/7   d) 7/13 

 

(xxx) . When maximin and minimax values of the game are same, then [CO-2] 

a) There is a saddle point     b) Solution does not exist 

c) Strategies are mixed      d) Many Solution   

 

  

 

 

 

 

 



 
 

 

 

 

Group – B 

(Multiple Choice Type Questions) 

 

2. Choose the correct alternatives from the followings:   20 x 2 = 40  

 

(i)  Max Z = 2x + 4y, s. t   x + 2y ≤ 5, x + y ≤ 4, x, y ≥ 0  This LPP has [CO-3] 

a) No solution   b) Many solution c) Unbounded solution d) Unique solution   

 (ii) A firm manufacture headache pills in two size A and B. Size A contains 2 grains of 

aspirin, 5 grains of bicarbonate, 1 grains of codeine. Size B contains 1 grains of aspirin, 8 

grains of bicarbonate, 6 grains of codeine. It is found by user that it requires at least 12 grains 

of aspirin, 74 grains of bicarbonate, 24 grains of codeine for providing immediate effect. It is 

required to determine the least number of pills a patient should take to get immediate relief. 

Then the LPP is [CO-3] 

a) Maximize  W = x + y  subject to 2x + y ≥ 12, 5x + 8y ≥ 47, x + 6y ≥ 24, x, y ≥ 0 

b) Minimize  W = x + y  subject to 2x + 2y ≥ 12, 5x + 8y ≤ 74, x + 6y ≥ 24, 

x, y ≥ 0 

c) Maximize  W = x + y  subject to 2x + y ≥ 12, 5x + 8y ≥ 74, x + 6y ≥ 24, x, y ≥ 0 

d) Minimize  W = x + y  subject to 2x + y ≥ 12, 5x + 8y ≥ 74, x + 6y ≥ 24, x, y ≥ 0 

 

 

(iii) In a public telephone booth the arrivals are on average 15 per hour. A call on the average 

takes 3 minute. If there is just one phone, find the expected number of callers in the booth at 

any time [CO-3] 

 

a) 1           b) 2   c) 3   d) 4 

(iv) Max Z = 6x + y, s. t 2x + y ≥ 3, y − x ≥ 0, x, y ≥ 0   This LPP has [CO- 3] 

a)  No solution  b) Many solution c) Unbounded solution d) Unique solution   

(v) The dual of the LPP, Max(Z) = 2𝑥 + 3𝑦, st. 𝑥 + 𝑦 ≥ −2, 𝑥 + 2𝑦 ≥ 3, 𝑥, 𝑦 ≥ 0 is [CO- 3] 

a) Max(W) =−2𝑥 + 3𝑦, st. 𝑥 + 𝑦 ≥ 2, 𝑥 − 2𝑦 ≥ 3, 𝑥, 𝑦 ≥ 0  

b) Max(W) = 2𝑥 + 3𝑦, st. 𝑥 + 𝑦 ≤ 2, 𝑥 + 2𝑦 ≤ 3, 𝑥, 𝑦 ≥ 0  

c) Min(W) = 2𝑥 − 3𝑦, st. 𝑥 + 𝑦 ≤ −2, −𝑥 − 2𝑦 ≥ 3, 𝑥, 𝑦 ≥ 0  

d) Min(W) =−2𝑥 + 3𝑦, st. 𝑥 − 𝑦 ≤ 2, 𝑥 + 2𝑦 ≤ 3, 𝑥, 𝑦 ≥ 0   

 

(vi) Max Z = x + y, s. t    x + y ≤ 1, y − 3x ≥ 3, x, y ≥ 0  This LPP has [CO- 3] 



 
 

a)  No solution  b) Many solution c) Unbounded solution d) Unique solution   

 

(vii) Solution of the Assignment Problem [CO-2] 

 

            Jobs 

 

Machine 

J1 J2 J3 J4 

 

J5 

M1 6 5 8 11 16 

M2 1 13 16 1 10 

M3 16 11 8 8 8 

M4 9 14 12 10 16 

M5 10 13 11 8 16 

 

a)   𝑀1 → 𝐽2 , 𝑀2 → 𝐽4 , 𝑀3 → 𝐽5  , 𝑀4 → 𝐽1 , 𝑀5 → 𝐽3   and  

Minimum assignment Cost = Rs. 34  

b)  𝑀1 → 𝐽1 , 𝑀2 → 𝐽4  , 𝑀3 → 𝐽5  , 𝑀4 → 𝐽1 , 𝑀5 → 𝐽3    and  

Minimum assignment Cost = Rs. 34  

c) M1 → J2 , M2 → J4 , M3 → J4 , M4 → J1 , M5 → J3   and  

Minimum assignment Cost = Rs. 34  

d) 𝑀1 → 𝐽2 , 𝑀2 → 𝐽4 , 𝑀3 → 𝐽5  , 𝑀4 → 𝐽3  , 𝑀5 → 𝐽3   and  

Minimum assignment Cost = Rs. 34     

 

(viii)  Find the critical path of the network consists of the following activities: [CO-2] 

Activity:  1-2 1-3 2-3 2-5 3-4 3-6 4-5 4-6 5-6 6-7 

Duration :  15 15 3 5 8 12 1 14 3 14 

a) 1 − 3 − 2 − 4 − 6 − 7  

b) 1 − 2 − 3 − 4 − 6 − 7  

c) 1 − 2 − 4 − 3 − 6 − 7  

d) 1 − 2 − 3 − 6 − 4 − 7           

(ix) At a ticket counter, customers arrive at a rate of 10 per hour. Assuming that the arrival 

time follows an exponential distribution and the service time distribution is also exponential 

with an average of 4 minute. Then the average number of the customers in the system is [CO-

2] 

a) 2           b) 3   c) 5   d) 7 

 

(x) Solution of the Travelling Salesman problem [CO- 3] 



 
 

 

            City 

 

City 

1 2 3 4 

 

5 

1 ∞ 4 10 14 2 

2 12 ∞ 6 10 4 

3 16 14 ∞ 8 14 

4 24 8 12 ∞ 10 

5 2 6 4 16 ∞ 

  

a) 1 → 2 → 3 → 4 → 5 → 1   and Minimum Travelling distance =30 unit  

b) 1 → 2 → 1 → 4 → 5 → 1   and Minimum Travelling distance =30 unit 

c) 1 → 2 → 3 → 2 → 5 → 1   and Minimum Travelling distance =30 unit   

d) 1 → 5 → 3 → 4 → 5 → 1   and Minimum Travelling distance =30 unit   

(xi) Consider the following linear programming problem.  

Maximize (𝑍) = 40 X1  +  30 X2  +  60 X3 
 

Subject to: X1  +  X2  + X3  ≤  90 ; 
              
   12 X1  +  8 X2  +  10 X3  ≥  1500 
 

                                            X1 , X2 , X3  ≥  0 
 

How many slack, surplus, and artificial variables would be necessary if the simplex algorithm 

used to solve this problem? [CO- 4] 

a) 1 slack, 2 surplus, and 2 artificial  b) 1 slack, 1 surplus, and 1 artificial 

c) 1 slack, 2 surplus, and 2 artificial d) 2 slack, 2 surplus, and 1 artificial   

 

(xii) The dual of the LPP, Min(Z) = 2𝑥 + 3𝑦, st. 2𝑥 + 𝑦 ≥ 3, 5𝑥 + 2𝑦 ≥ 7, 𝑥 ≥ 0 is [CO- 3] 

a) Max(W) = 3𝑥 + 7𝑦, st. 2𝑥 + 5𝑦 ≤ 2, 𝑥 + 2𝑦 = 3, 𝑥, 𝑦 ≥ 0  

b) Max(W) = 2𝑥 + 3𝑦, st. 𝑥 + 𝑦 ≤ 2, 𝑥 + 2𝑦 ≤ 3, 𝑥, 𝑦 ≥ 0  

c) Min(W) = 3𝑥 + 7𝑦, st. 𝑥 + 𝑦 ≥ 2, 𝑥 + 2𝑦 ≥ 3, 𝑥 ≥ 0  

d) Min(W) = 2𝑥 + 3𝑦, st. 𝑥 + 𝑦 ≤ 2, 𝑥 + 2𝑦 ≤ 3, 𝑥, 𝑦 ≥ 0     

(xiii) Solution of the game problem is [CO-2] 



 
 

 

                                                                                                                Player B 

 

Player A 

 B1 B2 B3 

A1 10 5 -2 

A2 6 7 3 

A3 4 8 4 

 

a) S0 = ( A2, B1 ) ; v = 2    b) S0 = ( A1, B1 ) ; v = −2   

c) S0 = ( A1, B2 ) ; v = 3     d) S0 = ( A3, B3  ) ; v = 4      

(xiv) Solution of the game problem is [CO-2] 

 

                                                                                                                Player B 

 

Player A 

 B1 B2 B3 B4 

A1 2 1 0 -2 

A2 1 0 3 2 

 

a) A(3/5,2/5), B(0,4/5,0,1/5), v = 3/5     b) A(2/5,3/5), B(4/5,0,1/5,0), v = 4/5 

c) A(2/5,3/5), B(0,4/5,0,1/5), v = 2/5   d) A(2/5,1/5), B(0,3/5,0,1/5), v = 2/7       

(xv) Solve the Transportation Problem by VAM method is [CO-4] 

                 

Retail Shop 

Company 

R1 R2 R3 Supply 

P1 10 7 8 45 

P2 15 12 9 15 

P3 7 8 12 40 

Demand 25 55 20  

a) 𝑥12 = 40, 𝑥13 = 5, 𝑥23 = 15, 𝑥31 = 25, 𝑥32 = 15 , Transportation Cost = Rs. 750. 

 

b) 𝑥12 = 10, 𝑥13 = 15, 𝑥23 = 15, 𝑥31 = 25, 𝑥32 = 15 , Transportation Cost = Rs. 750. 

 

c) 𝑥12 = 40, 𝑥13 = 5, 𝑥23 = 5, 𝑥31 = 35, 𝑥32 = 15 , Transportation Cost = Rs. 750. 

 

d) x12 = 40, x13 = 5, x23 = 15, x31 = 25, x32 = 15 , Transportation Cost = Rs. 850. 

 

 



 
 

(xvi) The time estimate (in weeks) for the activities of a PERT network are given below. Find 

the expected project length [CO-3] 

Activity 𝑡0 𝑡𝑚  𝑡𝑝  

1-2 1 1 7 

1-3 1 4 7 

1-4 2 2 8 

2-5 1 1 1 

3-5 2 5 14 

4-6 2 5 8 

5-6 3 6 15 

a)15 weeks     b) 17 weeks    c) 19 weeks  d)16 weeks 

(xvii) For what value of “ μ”, the game with following payoff matrix is strictly determinable? 

[CO- 3] 

 

                                                                 Player B 

 

Player A 

 𝑩𝟏 𝑩𝟐 𝑩𝟑 

𝑨𝟏 𝜇 6 2 

𝑨𝟐 -1 𝜇 -7 

𝑨𝟑 -2 4 𝜇 

 

a)  −1 ≤ μ ≤ −2   b)  −1 ≤ μ ≤ 2   c)  1 ≤ μ ≤ −2   d)  1 ≤ μ ≤ 2   

(xviii) If purchase order lead time is 35 minutes and number of units sold per time is 400 

units, then reorder point will be [CO-2] 

 

a)  14000 units   b)  14500 units  c)   15000 units  d)   15500 units 

 

(xix) A company has an annual demand of 1000 unit, ordering cost of 100/order and  

carrying cost of Rs. 100 unit/year. If the stock-out costs are estimated to be nearly  

Rs 400 each time the company runs out-of stock, then safety stock justified by the 

carrying cost will be [CO-3] 

 

a) 4 day                   b)   20 day                    c)  40 day                   d)  100 day 

 

(xx) The rate of use of particular raw material from stores is 20 unit per year. The cost of 

placing and receiving an order is Rs. 40.  The cost of each unit is Rs. 100. The cost of 

carrying inventory in percent per year is 0.16 and it depends upon the average stock.  Then 

the value of the economic order quantity is [CO-3] 

 

a)  10  unit  b)  11 unit  c)  12 unit     d)  13 unit 
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Answer Key: 

Group – A 

1. (i) d  (ii) c  (iii) a  (iv) b  (v) a  (vi) b   

(vii) a  (viii) c  (ix) a  (x) b  (xi) c  (xii) d 

(xiii) a  (xiv) b  (xv) b  (xvi) b  (xvii) c  (xviii) a 

(xix) a  (xx) a   (xxi) a  (xxii) d  (xxiii) a (xxiv) d 

(xxv) c  (xxvi) b (xxvii) a (xxviii)b (xxix) c (xxx) a 

 

 

Group – B 

2. (i) b  (ii) d  (iii) c  (iv) c  (v) c  (vi) a   

(vii) a  (viii) b  (ix) a  (x) a  (xi) b  (xii) a  

(xiii) d  (xiv) c  (xv) a  (xvi) b  (xvii) b  (xviii) a 

(xix) d  (xx) a  

  


