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Seat No.: ________                                                      Enrolment No.______________ 
 

GUJARAT TECHNOLOGICAL UNIVERSITY 
DIPLOMA ENGG.-  SEMESTER–VI EXAMINATION – OCTOBER 2012 

 
Subject code: 361925/2361925 Date: 01-11-2012      
Subject Name: Operations Management 
Time: 2:30 pm – 5:00 pm Total Marks: 70 
Instructions: 

1. Attempt all questions.  
2. Make suitable assumptions wherever necessary. 
3. Figures to the right indicate full marks. 
4. English version is considered to be Authentic 

 
1.                                                                                                                                                                     

Q.1 (a) Define operations management and discuss the phases involves in OM 
for solution. 

07 

 (b) Define synchronous manufacturing and explain Hockeystick phenomena. 07 
    

Q.2 (a) The production department for a company requires 3600 kg of raw 
material for manufacturing a particular item per year. It has been 
estimated that the cost of placing an order is Rs. 36 and the cost of 
carrying inventory is 25 percent of the investment in the inventories. The 
price is Rs. 10/kg. Determine an ordering policy for raw material. 

07 

 (b) A developing firm has two factories. The firm is to ship its products from 
the factories to retail stores. The number of units available at factories F1 
and F2 are 5 and 25 respectively, while those demanded at retail stores S1 
and S2 are 20 and 10 respectively. Rather than shipping directly from 
sources to destinations, the firm decided to investigate the possibility of 
trans-shipment. The unit transportation costs (in rupees) are given in the 
table. 

  Factory Retail Store 
  F1 F2 S1 S2

F1 0 4 6 8 Factory F2 4 0 4 8 
S1 6 4 0 2 Retail Store S2 8 8 2 0 

(I) How much buffer stock at least required? 
(II) Give optimal transportation cost by VAM and Stepping- stone 

method. 

07 

  OR  
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 (b) A company has three plants and four warehouses. The supply and 

demand in units and the corresponding transportation costs are given in 
the table. The company presently follow the allocation of the units from 
plants to warehouses are also mentioned in the table. 

Ware houses  W1 W2 W3 W4 Supply 

10 P1 5 10 4  5 10 
20 5 P2 6  8 7 2  25 
5 10 5 

Plants 

P3 4  2  5  7 20 

Demand 25 10 15 5 55 
Answers the following questions with brief reasons. 

I. Is this solution feasible? 
II. Is this solution degenerate? 

III. Check if present allocation is optimal. If not, find an optimal 
scheduled.  

IV. Does this problem have more than one optimal solution? 

07 

Q.3    
 (a) Give canonical form of LPP. 04 
 (b) Find optimal solution of given LPP. 

Maximize Z=5x1 + x2 
Subjected to : 5x1 + 2x2 ≤ 20, 
                        x1           ≥ 3,  
                                  x2 ≤ 5, 
   And                    x1, x2 ≥ 0. 

10 

  OR  
Q.3 (a) Give any four basic assumption made in LPP. 04 

 (b) Find optimal solution of given LPP. 
Maximize Z=3x1 + 9x2 
Subjected to :  x1 + 4x2  ≤ 8, 
                       x1 + 2x2  ≤ 4,  
   And                   x1, x2 ≥ 0. 

10 

    
Q.4    

 (a) Four jobs P, Q, R and S are to be made on three groups of machines M1, 
M2 and M3 in that order. The time required for each job is as follow: 

Time required in minutes  Job M1 M2 M3
P 20 7 27 
Q 27 9 31 
R 31 6 16 
S 15 12 11 

Determine 1. Sequence of job. 
                  2. Idle time and Utilization of machines. 

07 

 (b) Give classification of waste and explain briefly. 07 
  OR  

Q.4 (a) Bharat castings private limited, a small scale industry purchase a 
generator for Rs. 20000. The operation cost is Rs. 2000 during the first 
year of its operation and it increase by Rs. 1000 every year thereafter. 
The maintenance cost is Rs. 200 during the first year of its operation and 
it increases by Rs. 100 every year thereafter. The purchase of this 

07 
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generator is through an interest free loan sanctioned for this company by 
Small Scale Industrial Development Corporation. Find the economic life 
of the generator. 

 (b) Describe need of cost control related to waste in mechanical industries. 07 
    

Q.5    
 (a) A computer centre has got four expert programmers. The centre needs 

four application programmes to be developed. The head of the computer 
centre, after studying carefully the programmes to be developed, estimate 
the computer time (in minutes) required by the respective experts to 
develop the application programmes as follows: 
 
 

Programmes 
 A B C D 
1 120 100 80 90 
2 80 90 110 70 
3 110 140 120 100 

Programmers 

4 90 90 80 90 
I. Assign the programmers to the programmes in such a way that 

the total computer time is minimum? 
II. Is any alternate optimal solution possible? If yes, show all. 

III. Give total computer time in hour as per assignment. 

07 

 (b) State the different types of inventories based on purpose of stocking. 
Explain any one briefly. 

07 

 (c)  Give at least two industrial application of Transportation and Assignment 
technique each. 

 

  OR  
Q.5 (a) Consider the problem of assigning four sales persons to four different 

sales regions as shown in following table such that the total sales is 
maximized. 

Sales regions 
 1 2 3 4 
1 10 22 12 14 
2 16 18 22 10 
3 24 20 12 18 

Salesmen 

4 16 14 24 20 
The cell enteries represent annual sales figures in lakhs of rupees. Find 
the optimal allocation of the sales persons to different regions. 

07 

 (b) Define EOQ and enlist assumptions for uniform demand.  
 (c) Compare NCM and VAM with respect to Transportation problem (at 

least four point) 
07 

 
************ 

 
5|`Gv! V VM5Z[XG D[G[HD[g8G[ jIFbIFlIT SZF[ VG[ OM DF\ TFZ6 DF8[ HZ]ZL TASSFGL  RRF" 

SZMP 
07 

 A ;LgS|MG;  D[gI]O[SRZL\UG[ jiFFbiFFILT SZM VG[ CMSLv:8LS AGFJ ;DHFJMP 07 
    

5|`GvZ V V[S S\5GLDF\ pt5FNG lJEFUG[ JFlØ¶S 3600 lSPU|FP SFRMDF,4 SM>S J:T]GF pt5FNG  DF8[ 
H~ZL K[P VM0¶Z D}SJF DF8[GL V\NFÒT lS\DT 36 ~F VG[ .gJ[g8ZL S[ZL\U lS\DT4 
.gJ[g8ZLDF\ ZMSFI[,L lS\DTGF 25% K[P HM ZMSF6 lS\DT 10 ~Fq lSPU|FPK[4 TM SFRFDF, 
DF8[ VM0¶¶ZL\U 5M,L;L GSSL SZMP 

07 
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 A V[S lJS;LT ;\S],DF\ A[ O[S8ZL K[P5|M0S8G[ O[S8ZLYL ZL8[, :8MZ ;]WL 5CM\RF0JFGL K[P 
O[S8ZL F1 VG[ F2  DF\YL VG]S|D[ 5 VG[ 25 I]lG8 D/[ K[PHIFZ[ ZL8[, :8MZS1VG[ S2 5Z 
VG]S|D[ 20 VG[ 10 I]lG8GL H~ZLIFT K[P P5|M0S8 OST %,Fg8YL ;LWL ZL8[, :8MZ 5Z 
5CM\RF0JFGL HuIFV[ S\5GL VgI 8=FgXL5D[g8GL XSITFVM RSF;JF DFU[ K[P 5|tI[S I]lG8GL 
8=Fg;5M8[¶¶XG lS\DTs~l5IFDF\f GLR[GF SMQ8SDF\ NXF ¶¶J[, K[P 

  O[S8ZL ZL8[, :8MZ 
  F1 F2 S1 S2

F1 0 4 6 8 
O[S8ZL F2 4 0 4 8 

S1 6 4 0 2 
ZL8[, :8MZ S2 8 8 2 0 

(I)    VMKFDF\ VMKM S[8,M AOZ :8MS H~ZL K[m 
(II)   VM%8LD,  8=Fg;5M8[¶¶XG lS\DT VAM VG[ :8[5L\Uv:8MG ZLTYL VF5MP 

07 

  VYJF  
 A V[S S\5GL 5F;[ +6 %,Fg8 VG[ +6 JBFZM K[P SMQ8SDF\ H~ZL DF\U VG[ 5]ZJ9FGM HyYM 

T[DH 8=Fg;5M8[¶¶XG lS\DT NXF ¶¶J[, K[P S\5GL CF, H[ D]HA HyYM %,Fg8YL JBFZ ;]WL DMS,[ 
K[  T[ 56 SMQ8SDF\ NXF ¶¶J[, K[P  

JBFZM  W1 W2 W3 W4 
5]ZJ9F[ 

10 P1 5 10 4  5 10 
20 5 P2 6  8 7 2  25 
5 10 5 

%,Fg8 

P3 4  2  5  7 20 

DF\U 25 10 15 5 55 
8}\SF SFZ6 ;FY[ GLR[GF 5|`GMGF HJFA VF5Mo 
(I)    X]\ VF pS[, OLhLA, K[m 
(II)   X]\ VF pS[, 0LHGZ[8 K[m 
(III)  X]\ VF pS[, VM%8LD, K[m HM GF4 TM VM%8LD, pS[, D[/JMP 
(IV)  X]\ VF 5|MA,DDF\ V[S SZTF\ JW] VM%8LD, pS[, K[m �� 

07 

5|`Gv#    
 V LPP G]\ S[GMGLS, :JZ]5 VF5MP 04 
 A GLR[GF LPP DF\ VM%8LD, pS[, D[/JMP 

Maximize Z=5x1 + x2 
Subjected to : 5x1 + 2x2 ≤ 20, 
                        x1           ≥ 3,  
                                  x2 ≤ 5, 
   VG[                      x1, x2 ≥ 0. 

10 

  VYJF  
5|`Gv#    

 V LPP  DF8[ UD[ T[ RFZ A[hLS WFZ6FVM VF5MP 04 
 A GLR[GF LPP DF\ VM%8LD, pS[, D[/JMP 

Maximize Z=3x1 + 9x2 
Subjected to :  x1 + 4x2  ≤ 8, 
                       x1 + 2x2  ≤ 4,  
      VG[                 x1, x2 ≥ 0. 

10 

    



 5

 
5|`Gv$ V RFZ HMA P, Q, R VG[ S4 +6 DXLGM M1, M2 VG[ M3 5Z ÊDFG];FZ AGFJJFGF K[P 

NZ[S HMA DF8[ HZ]ZL ;DI GLR[GF SMQ8SDF\ NXF ¶¶J[, K[P 
HZ]ZL ;DI lDlG8DF\ 

HMA 
M1 M2 M3

P 20 7 27 
Q 27 9 31 
R 31 6 16 
S 15 12 11 

1.  HMA DF8[ IMuI ÊD GSSL SZMP 
2.  5|tiF[S DXLG DF8[ VF.0, ;DI VG[ J5ZFX GSSL SZMP 

07 

 A J[:8G]\ JU¶¶LSZ6 VF5L 8]\S DF\ ;DHFJF[P 07 
  VYJF  

5|`Gv$ V V[S :DM, :S[, pnMU EFZT SFl:8\U pnMU V[S HGZ[8Z 20000 ~PDF\ BZLN[K[P 5C[,F JQF" 
DF8[ VM5Z[8L\U SM:8 2000 ~P K[ VG[ NZ JQF"[ 1000 ~P JW[ K[P D[>g8[Gg; SM:8 5C[,F JQF" 
DF8[ 200 ~P K[ VG[ NZ JQF"[ 100 ~P JW[ K[P VF HGZ[8ZGL BZLNL :DM, :S[, pnMU 
lJSF; lGUDGL jIFH D]ST ,MGYL Y> K[P HGZ[8ZGL .SMGMDLS VFJZNF XMWMP  

07 

 A DLS[GLS, pnMUMDF\ J[:8 DF8[ SM:8 Sg8=F[,GL HZ]ZLIFT ;DHFJMP 07 
    

5|`Gv5 V V[S Sd%I]8Z S[g§DF\ RFZlG5]6 5|MU|FDZ K[P VF S[g§DF\ RFZ GJF V[%,LS[XG 5|MU|FD 
lJS;FJJF K[P VF 5|M[U|FD lJS;FJJFGL IMHGFG[ wIFGYL 5FZBTF\4 5|tI[S 5|MU|FDZG[ lJlJW 
V[%,LS[XG 5|MU|FD DF8[ ,FUTM H~ZL Sd%I]8Z5Z ;DI(lDlG8DF\) GLR[ D]HA K[P 

V[%,LS[XG 5|MU|FD 
 A B C D 
1 120 100 80 90 
2 80 90 110 70 
3 110 140 120 100 

5|MU|FDZ 

4 90 90 80 90 
(I)   SIF  5|MU|FDZG[ SIF[  5|MU|FD VF5JM HM>V[ S[ H[YL S], ;DI VMKFDF\ VMKM YFIm 
(II) X]\ VgI VM%8LD, ;M<I]XG XSI K[m HM CF4 TM NXF ¶JMP 
(III) SFDGL JC[\R6L 5|DF6[ S], H~ZL ;DI S,FSDF\ H6FJMP 

07 

 A lJlJW :8MSL\U 5|6F,LG[ VG],1FLG[ .gJ[g8ZLGF 5|SFZ VF5MP VG[ UD[ T[ V[SG[ 8}\SDF\ 
;DHFJMP 

07 

 S 5|tI[S 8=Fg;5M8[¶¶XG VG[ V[;F>GD[g8 8[SGLS DF8[ VMKFDF\ VMKL A[ VF{nMULS V[%,LS[XG 
VF5MP 

 

  VYJF  
5|`Gv5    

 V GLR[ NXF"J[, RFZ :F[<;D[G VG[ RFZ H]NF H]NF 5|N[X DF8[ S], :F[<; DC¿D AG[ T[ DF8[ 
V[;F>GD[g8 SZMP 

:F[<; 5|N[X 
 1 2 3 4 
1 10 22 12 14 
2 16 18 22 10 
3 24 20 12 18 

:F[<;D[G 

4 16 14 24 20 
BFGFDF\ JFlØ"S J[RF6 GM VF\S0M ,FBDF\ K[P :F[<;D[G VG[ RFZ H]NF H]NF 5|N[X DF8[ 
VM%8LD, V[,MS[XG XMWMP 

07 

 A EOQ G[ jIFbIFlIT SZM VG[ V[SWFZL DF\U DF8[GL WFZ6FVM TFZJMP 07 
 S 8=Fg;5M8[¶¶XG  5|MA,d;GF VG];\WFGDF\ NCM  VG[ VAM G[ ;ZBFJMPs VMKFDF\ VMKF 

RFZ D]NNF ;FY[f 
 

************ 
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