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B.Sc.-751-G    [ Y„Ã[˝Ã[˝ Y úˆÁÃ^ V–rÙ[˝Ó B.Sc.-751-G   

ÿoˆÁTˆEı YÁPˆy‘] ( B.D.P.) 
◊`l˘Á[˝bÔÁ‹ôˆ YÃ[˝›l˘Á ( Term End Examination ) : 

 ◊Qˆ„a∂ëˆÃ[˝, 2014 C L«X, 2015 

G◊STˆ ( Mathematics ) 
ac˜ÁÃ^Eı YÁPˆy‘] ( Subsidiary-3 ) 

T ˆTˆ›Ã^ Yy ( S-3, SMT-III :  Mathematics-III ) 
a]Ã^  f ª◊TˆX H∞RÙOÁ Y…SÔ]ÁX  f 100 
Time : 3 Hours Full Marks : 100 

( ]Á„XÃ[˝ mÃ[˝”±ºˆ  f 70% ) 
( Weightage of Marks : 70% ) 

Y◊Ã[˝◊]Tˆ C ^UÁ^U =w¯„Ã[˝Ã[˝ LXÓ ◊[˝„`b ]…_Ó ÂVCÃ^Á c˜„[˝* 
%£à˘ [˝ÁXÁX, %Y◊Ã[˝¨K˜~TˆÁ A[˝e %Y◊Ã[˝õıÁÃ[˝ c˜ÿôˆÁl˘„Ã[˝Ã[˝ Âl˘‰y X∂ëˆÃ[˝ 

ÂEı‰ªRÙO ÂXCÃ^Á c˜„[˝* =YÁ„‹ôˆ Y“‰`¬Ã[˝ ]…_Ó]ÁX a…◊ªJÙTˆ %Á‰ªK˜* 
Special credit will be given for accuracy and relevance 

in the answer. Marks will be deducted for incorrect 
spelling, untidy work and illegible handwriting. 

The weightage for each question has been 
indicated in the margin. 

◊[˝\ˆÁG – Eı  

(Y…SÔ]ÁX : 20) 

 Â^-ÂEıÁ„XÁ AEı◊ªRÙO Y“‰`¬Ã[˝ =w¯Ã[˝ ◊VX  f 20 × 1 = 20 

1* Eı) 4 ◊ªRÙO %Áa~ aeFÓÁÃ[˝ Â^ÁG Â[˝Ã[˝ EıÃ[˝”X : 

  245·72, 0·0087, 0·00031, 41·5. 5 

 F) W˝ÁY ÈVHÔÓ 0·1 ◊X„Ã^ ◊a+a„XÃ[˝ 
3
1 a…y Y“„Ã^ÁG Eı„Ã[˝ 

∫ −
1

0

2 d)1( xxx -AÃ[˝ ]ÁX Â[˝Ã[˝ EıÃ[˝”X ◊TˆX V`◊]Eı 

ÿöˆÁX Y^Ô‹ôˆ £à˘* 5 

 G) %a]V…Ã[˝[˝◊Tˆ¤ %‹ôˆÃ[˝Á„_Ã[˝ LXÓ _ÁGÃ[˝Á„tÃ[˝ %‹ôˆfYÁPˆX 

a…y Â[˝Ã[˝ EıÃ[˝”X* 5   

 H) ◊X‰∂oˆÁN˛ ÊªRÙO◊[˝_ [˝Ó[˝c˜ÁÃ[˝ Eı„Ã[˝ ◊X=ªRÙO„XÃ[˝ %Á‹ôˆfYÁPˆX 

a…‰yÃ[˝ aÁc˜Á„^Ó f ( 18 )-AÃ[˝ ]ÁX Â[˝Ã[˝ EıÃ[˝”X:   
x 0 5 10 15 20 

f ( x ) 1·0 1·6 3·8 8·2 15·4 

   5 

2* Eı) a]◊•Fâ¯X Yà˘◊Tˆ„Tˆ 013 =−+ xx  a]›EıÃ[˝„SÃ[˝ 

W˝XÁ±¡Eı [˝›L Â[˝Ã[˝ EıÃ[˝”X V«c˜O V`◊]Eı ÿöˆÁX Y^Ô‹ôˆ £à˘*  

 5 

 F) i) nn
n BAU 32 +=  c˜„_ Y“]ÁS EıÃ[˝”X 

065 12 =+− ++ nnn UUU . 

  ii) )(2 xfΔ  AÃ[˝ ]ÁX Â[˝Ã[˝ EıÃ[˝”X ^FX

41239)( 2 +−= xxxf , 1=h  ◊X„Ã^* 2 + 3   

 G) ÂEıÁX W˝XÁ±¡Eı aeFÓÁÃ[˝ q Tˆ] ]…_ ◊XSÔÃ^ EıÃ[˝ÁÃ[˝ Y“Á◊Ã^Eı 

a…y◊ªRÙO ◊X=ªRÙOX-Ã[˝ÓÁZıaX Yà˘◊Tˆ„Tˆ Â[˝Ã[˝ EıÃ[˝”X* A ÂU„Eı 

3 -AÃ[˝ ]ÁX V«c˜O V`◊]Eı ÿöˆÁX Y^Ô‹ôˆ £à˘ Â[˝Ã[˝ 

EıÃ[˝”X* 3 + 2 
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 H) 6 ◊ªRÙO %‹ôˆÃ[˝Á„_ ◊[˝\ˆN˛ Eı„Ã[˝ ∫
1

0

sin dxe x -AÃ[˝ ]ÁX Â[˝Ã[˝ 

EıÃ[˝”X ÆœÙÁ◊YLÃ^Qˆ_ a…y Y“„Ã^ÁG Eı„Ã[˝* 5 

◊[˝\ˆÁG – F  

(Y…SÔ]ÁX : 30) 

                Â^-ÂEıÁ„XÁ V«◊ªRÙO Y“‰`¬Ã[˝ =w¯Ã[˝ ◊VX f 15 × 2 = 30 

3* Eı) Â]Ã[˝”ÿöˆÁXÁe„Eı ( θ,r ) ÂEı≥V–›Ã^ [˝_ÁW˝›X EıSÁÃ[˝ G◊TˆYU 

◊XSÔ„Ã^Ã[˝ LXÓ %[˝Eı_ a]›EıÃ[˝S Â[˝Ã[˝ EıÃ[˝”X* 7 

 F) AEı◊ªRÙO m \ˆ„Ã[˝Ã[˝ [˝ÿô«ˆ c˜Á_EıÁ &“›e ÂU„Eı ÂMıÁ_Á„_    

α  Y◊Ã[˝]ÁS ÈVHÔÓ [˝ ◊à˘ YÁÃ^* ^◊V M \ˆ„Ã[˝Ã[˝ [˝ÿô«ˆ      

m \ˆ„Ã[˝Ã[˝ [˝ÿô«ˆÃ[˝ a„Ü Â^ÁG EıÃ[˝Á c˜Ã^ Tˆ„[˝ aÃ[˝_ 

ÂVÁ_„XÃ[˝ Y^ÔÁÃ^EıÁ_ C ◊[˝ÿôˆÁÃ[˝ Â[˝Ã[˝ EıÃ[˝”X* 8  

4* Eı) aÃ[˝_„Ã[˝FÁÃ^ G◊Tˆ`›_ AEı◊ªRÙO [˝ÿô«ˆEıSÁÃ[˝ ±ºˆÃ[˝S TˆÁÃ[˝ Â^ 

ÂEıÁX %[˝ÿöˆÁ„X Cc˜O aÃ[˝_„Ã[˝FÁÃ^ =Y◊Ã[˝ÿöˆ AEı◊ªRÙO ◊X◊V¤rÙ 

◊[˝≥V« ÂU„Eı V…Ã[˝„±ºˆÃ[˝ [˝„GÔÃ[˝ a„Ü [˝Óÿôˆ„\ˆ„V %UÔÁd     

×μ  ( V…Ã[˝±ºˆ) 2−  a…yÁ◊W˝„X %Á‰ªK˜* ^◊V [˝ÿô«ˆEıSÁ◊ªRÙO Cc˜O 

◊X◊V¤rÙ ◊[˝≥V« 2a AEıEı V…Ã[˝„±ºˆ ◊ÿöˆÃ[˝Á[˝ÿöˆÁ ÂU„Eı ^ÁyÁ £Ã[˝” 

Eı„Ã[˝, Tˆ„[˝ Y“]ÁS EıÃ[˝”X Â^ [˝ÿô«ˆEıSÁ◊ªRÙO a V…Ã[˝±ºˆ 

%◊Tˆy‘] Eı„Ã[˝ 
2/13

1
2 ⎟⎟

⎠

⎞
⎜⎜
⎝

⎛
⎟
⎠
⎞⎜

⎝
⎛ +

μ
π a a]Ã^ Y„Ã[˝* 7  

 F) AEı◊ªRÙO EıSÁ A]X\ˆÁ„[˝ G◊Tˆ`›_ Â^ TˆÁÃ[˝ =YÃ[˝ 

◊y‘Ã^Á`›_ ±ºˆÃ[˝S y-%„l˘Ã[˝ a]Á‹ôˆÃ[˝Á_ A[˝e AÃ[˝ ]ÁX 

ky * ^Á„Eı Y“ÁÃ[˝◊ïˆEı %[˝ÿöˆÁÃ^ y = a V…Ã[˝„±ºˆ ka

Â[˝„G x %„l˘Ã[˝ a]Á‹ôˆÃ[˝Á„_ ◊X„l˘Y EıÃ[˝Á c˜„Ã^◊ªK˜_* 

Y“]ÁX EıÃ[˝”X Â^ EıSÁ◊ªRÙOÃ[˝ YU AEı◊ªRÙO EıÓÁ‰ªRÙOXÁ◊Ã[˝* 8 

5* Eı) ^◊V [˝y‘„Ã[˝FÁ◊ªRÙO αθcotaer =  W˝–”[˝„EıÁS› E«ıâ¯_› c˜Ã^ 

A[˝e ^ÁÃ[˝ V…Ã[˝Eı W˝–”[˝Eı ÂEıÏ◊SEı G◊Tˆ„[˝„G ◊y‘Ã^Á`›_ 

c˜Ã^ Y“]ÁS EıÃ[˝”X Â^ _◊ï˘ ±ºˆÃ[˝S V…Ã[˝„EıÃ[˝ a„Ü α2  

ÂEıÁS Eı„Ã[˝ A[˝e ^ÁÃ[˝ ]ÁX rv /2  Â^FÁ„X v c˜_ 

EıSÁ◊ªRÙOÃ[˝ V–”◊Tˆ* 7 

 F) Y ◊U[˝›Ã[˝ Eıl˘YU a…„^ÔÃ[˝ ªJÙT«ˆ◊V¤„Eı [˝ w¯ÁEıÁÃ[˝ W˝„Ã[˝ 

%EıÿˆÇÁd a…„^ÔÃ[˝ \ˆÃ[˝ n
1 %e` c˜„_, G–c˜◊ªRÙOÃ[˝ XT«ˆX 

Eıl˘YU ◊XSÔÃ^ EıÃ[˝”X* 8 

6* Eı) AEı◊ªRÙO [˝ÿô«ˆEıSÁ ÂEı≥V–›Ã^ %ÁEıbÔS [˝_ 3/rμ  •ÁÃ[˝Á 

◊y‘Ã^Á`›_ A[˝e ^Á„Eı [˝„_Ã[˝ ÂEı≥V– ÂU„Eı V…Ã[˝„±ºˆ 

Y“ÁÃ[˝◊ïˆEı _Ác˜O„XÃ[˝ a◊c˜Tˆ 45° ÂEıÁ„S a/μ G◊Tˆ„[˝„G 

ÊªKg˜ÁQÕˆÁ c˜_* Y“]ÁS EıÃ[˝”X Â^ G◊TˆYU AEı◊ªRÙO W˝–”[˝„EıÁS› 

E«ıâ¯_› θaer = . 8 

 F) AEı◊ªRÙO a]Tˆ„_ AEı◊ªRÙO EıSÁ A]X\ˆÁ„[˝ G◊Tˆ`›_ ^ÁÃ[˝ 

ÈÃ[˝◊FEı G◊Tˆ„[˝G aω  A[˝e ]…_◊[˝≥V«Ã[˝ aÁ„Y„l˘ 

ÂEıÏ◊SEı G◊Tˆ„[˝G ar /ω . Y“]ÁS EıÃ[˝”X Â^ AÃ[˝ 

±ºˆÃ[˝„SÃ[˝ ]ÁX r23ω . 7 
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◊[˝\ˆÁG – G (Y…SÔ]ÁX : 50) 

             Â^-ÂEıÁ„XÁ YgÁ≈ªªJÙ◊ªRÙO Y“‰`¬Ã[˝ =w¯Ã[˝ ◊VX f 10 × 5 = 50 

7* ÂVFÁX Â^ Y“Vw¯ ÈÃ[˝◊FEı ÊY“ÁGÁ] ◊[˝◊W˝ a]aÓÁÃ[˝  Show that  

 ªJÙÃ[˝]  321 23 xxxZ ++=  

 `Tˆ¤aÁ„Y„l˘, 632 321 =++ xxx  

                  542 321 =++ xxx  
               0,, 321 ≥xxx  

 ⎟
⎠
⎞⎜

⎝
⎛

5
2,

5
12,0  AEı◊ªRÙO Â]Ï_ EıÁ^ÔEıÃ[˝ a]ÁW˝ÁX* AFÁX ÂU„Eı 

AEı◊ªRÙO =~TˆTˆÃ[˝ Â]Ï_ EıÁ^ÔEıÃ[˝ a]ÁW˝ÁX ^◊V UÁ„Eı TˆÁc˜„_ TˆÁ 

◊XSÔÃ^ EıÃ[˝”X* 10  

8* Eı) ÂVFÁX Â^ 3E  ÂV„` ÂaªRÙO 

}32{ 321 ≤+−= xxxS  AEı◊ªRÙO =w¯_ ÂaªRÙO* 3  

F) 14403 21 =+ xx  

 52481 21 =+⋅ xx   

 Ac˜O a]›EıÃ[˝STˆ„‹óˆÃ[˝ ÂEıÁX a]ÁW˝ÁX %Á‰ªK˜ ◊EıXÁ ÂVFÁX*  
  3 
G) ◊X‰∂oˆÁN˛ ÈÃ[˝◊FEı ÊY“ÁG–Á◊]e a]aÓÁÃ[˝ Â_F◊ªJÙ‰yÃ[˝ 

aÁc˜Á„^Ó a]ÁW˝ÁX EıÃ[˝”X : 
 ªJÙÃ[˝] 21 34 xxZ +=  

 `Tˆ¤ aÁ„Y„l˘, 5021 ≤+ xx  

                  802 21 ≤+ xx  

                  202 21 ≥+ xx  
                0,0 21 ≥≥ xx  4 

9* Eı) Y◊Ã[˝[˝c˜X a]aÓÁ EıÁ„Eı [˝„_ ? 2 
 F) ◊X‰∂oˆÁN˛ Y◊Ã[˝[˝c˜X a]aÓÁÃ[˝ a]ÁW˝ÁX Â[˝Ã[˝ EıÃ[˝”X : 8   

 1D  2D  3D  ia  

1O  8 7 3 60 

2O  3 8 9 70 

3O  11 3 5 80 

 50 80 80  
10* Eı) ]ÓÁ◊ÆœÙj (ªJÙÃ[˝]-%[˝]) X›◊Tˆ Y“„Ã^ÁG Eı„Ã[˝ X›‰ªJÙÃ[˝ 

y‘›QÕˆÁ◊ªRÙOÃ[˝ a]ÁW˝ÁX EıÃ[˝”X : 5   
 1B  2B  3B  

1A  1 3 1 

2A  0 – 4 – 3 

3A  1 5 1 

 F) Y“ÁW˝ÁXÓ Tˆ„√º¯Ã[˝ aÁc˜Á„^Ó X›‰ªJÙÃ[˝ y‘›QÕˆÁ◊ªRÙOÃ[˝ a]ÁW˝ÁX  
EıÃ[˝”X : 5   

  B 
  1B  2B  3B  4B  

A 
1A  –5 3 1 15 

2A  5 5 4 6 

3A  –4 –2 0 –5 

11* Eı) ◊X‰∂oˆÃ[˝ y‘›QÕˆÁ◊ªRÙOÃ[˝ aÓÁQˆ_ ◊[˝≥V« a]ÁW˝ÁX EıÃ[˝”X : 5 

  ÂF„_ÁÃ^ÁQÕˆ B 

  1B  2B  3B  4B  

ÂF„_ÁÃ^ÁQÕˆ A 
1A  3 –5 0 6 

2A  –4 –2 1 2 

3A  5 4 2 3 
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 F) Â_F◊ªJÙ‰yÃ[˝ aÁc˜Á„^Ó ◊X‰∂oˆÃ[˝ y‘›QÕˆÁ a]aÓÁ◊ªRÙO„Eı a]ÁW˝ÁX 

EıÃ[˝”X : 5 

  ÂF„_ÁÃ^ÁQÕˆ B 

  1B  2B  

ÂF„_ÁÃ^ÁQÕˆ A 
1A  2 3 

2A  3 2 

12* Eı) ◊`◊U_ C =VÀ[˝ w¯ ªJÙ„_Ã[˝ aep˚Á ◊VX* 3 

 F) ◊X‰∂oˆÁN˛ ÈÃ[˝◊FEı ÊY“ÁG–Á◊]e a]aÓÁ◊ªRÙO„Eı Y“]ÁS %ÁEıÁ„Ã[˝ 

Y“EıÁ` EıÃ[˝”X : 7 

  ªJÙÃ[˝] 321 523 xxxZ ++=  

  `Tˆ¤aÁ„Y„l˘ 332 21 ≤− xx  

                  5424 321 ≥−+ xxx  

                  232 31 ≤+ xx  

  0, 21 ≥xx , 3x  %◊XÃ^◊‹óˆTˆ ªJÙ_* 

13* ◊X‰∂oˆ [˝◊SÔTˆ ÈÃ[˝◊FEı ÊY“ÁG–Á◊]e a]aÓÁ◊ªRÙO„Eı ◊a]‰Y¿j Yà˘◊Tˆ„Tˆ 

a]ÁW˝ÁX EıÃ[˝”X : 10 

 ªJÙÃ[˝] 21 104 xxZ +=  

 `Tˆ¤aÁ„Y„l˘, 502 21 ≤+ xx  

                 10052 21 ≤+ xx  

                 9032 21 ≤+ xx  

                 0, 21 ≥xx  

14* Eı) }Á]Ó]ÁX Âa_aÀ]ÓÁX a]aÓÁ [˝_„Tˆ ◊Eı Â[˝Á„MıX ? 2 

 F) ◊X‰ªJÙÃ[˝ Âa_aÀ]ÓÁX a]aÓÁ◊ªRÙOÃ[˝ a]ÁW˝ÁX EıÃ[˝”X : 8   
 1x  2x  3x  4x  

1x  ∞  5 7 9 

2x  6 ∞  5 4 

3x  6 7 ∞  6 

4x  6 7 4 ∞  

15* ◊•Y^ÔÁÃ^ Yà˘◊Tˆ„Tˆ ◊X‰∂oˆÁN˛ aÃ[˝_ÍÃ[˝◊FEı a]aÓÁÃ[˝ a]ÁW˝ÁX 

EıÃ[˝”X : 10 

 ªJÙÃ[˝] 213 xxZ −=  

 `Tˆ¤aÁ„Y„l˘, 22 21 ≥+ xx  

          23 21 ≤+ xx  

          0,,4 211 ≥≤ xxx  

16* ◊X‰∂oˆÁN˛ aÃ[˝_ÍÃ[˝◊FEı a]aÓÁÃ[˝ È•Tˆ a]aÓÁ◊ªRÙO Â[˝Ã[˝ EıÃ[˝”X : 7 

 ªJÙÃ[˝] 321 257 xxxZ −+=  

 `Tˆ¤aÁ„Y„l˘, 10321 =++ xxx  

                 1632 321 ≤+− xxx  

                  523 321 −≥−+ xxx  

 ,0,0 21 ≥≥ xx  3x  %◊XÃ^◊‹óˆTˆ ªJÙ_  

 %Á[˝ÁÃ[˝ È•Tˆ a]aÓÁ◊ªRÙOÃ[˝ È•Tˆ a]aÓÁ◊ªRÙO Â[˝Ã[˝ EıÃ[˝”X* AÃ[˝ ÂU„Eı 

ÂVFÁX Â^ A◊ªRÙO c˜_ ]«FÓ a]aÓÁ* 2 + 1 
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Group – A ( Full Marks : 20 ) 
   Answer any one question. 20 × 1 = 20 
1. a) Find the sum of the approximate numbers 

245·72, 0·0087, 0·00031, 41·5. 5 
 b) Compute by Simpson's one-third rule, the 

interval ∫ −
1

0

2 d)1( xxx  correct up to three 

places of decimal taking step length equal 
to 0·1. 5 

 c) Derive Lagrange interpolation formula for 
unequal interval. 5   

 d) Use the following table to find f ( 18 ) where   

x 0 5 10 15 20 

f ( x ) 1·0 1·6 3·8 8·2 15·4 

  by Newton's backward interpolation 
formula. 5 

2. a) Find the positive root of 013 =−+ xx  by 
bisection method correct up to 2 decimal 
places. 5  

 b) i) Let nn
n BAU 3.2. +=  prove that 

065 12 =+− ++ nnn UUU . 

  ii) Find )(2 xfΔ  when 

41239)( 2 +−= xxxf  taking 1=h .  
    2 + 3   

 c) Derive the iterative formula to find the q th 
root of a positive number by Newton-
Raphson method. Hence find the value of 

3 up to two decimal places. 3 + 2 

 d) Find ∫
1

0

sin dxe x  by Trapezoidal rule with 6 

intervals. 5 
Group – B  

( Full Marks : 30 ) 
   Answer any two questions. 15 × 2 = 30 
3. a) Derive the differential equation of a path of 

the particle moving under central force in 
Polar coordinate ( θ,r ). 7  

 b) A mass m when suspended from a light 
spring causes an extension α . If a mass M 
is added to m, find the periodic time of the 
ensuring oscillation together with the 
amplitude of the oscillation. 8  

4. a) A particle moves from rest in a straight line 
under an attractive force 2) distance( −×μ  
per unit mass to a fixed point on the line. 
Show that the initial distance from the 
centre of force be 2a, then the distance will 

be a after a time 
2/13

1
2 ⎟⎟

⎠

⎞
⎜⎜
⎝

⎛
⎟
⎠
⎞⎜

⎝
⎛ +

μ
π a . 7  

 b) A particle is acted on by a force parallel to 
the axis of y where acceleration is ky and is 

initially projected with a velocity ka  
parallel to the axis of x at a point where       
y = a. Prove that it will describe a Catenary. 

   8 
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5. a) If the curve is the equiangular spiral 
αθcotaer =  and if the radius vector to the 

particle has a constant angular velocity, 

show that the resultant acceleration of the 

particle makes an angle α2  with the radius 

vector and is of magnitude rv /2  where v is 

the speed of the particle. 7 

 b) The Earth's present orbit being taken to be 

circular, find what its path would be if the 

Sun's mass were suddenly reduced to n
1  of 

what it is now. 8 

6. a) A particle acted on by central attractive 

force 3/rμ  is projected with a velocity 

a/μ  at an angle 45° with its initial 

distance a from the centre of force. Show 

that its orbit is the equiangular spiral 

θaer = . 8 

 b) A point moves on a plane with constant 

linear velocity aω , its angular velocity 

about the pole is ar /ω . Show that its 

acceleration is equal to r23ω . 7 

Group – C  
( Full Marks : 50 ) 

   Answer any five questions. 10 × 5 = 50 

7. Show that ⎟
⎠
⎞⎜

⎝
⎛

5
2,

5
12,0  is a basic feasible 

solution of the given L.P.P.  
 Max 321 23 xxxZ ++=  

 subject to 632 321 =++ xxx  

                 542 321 =++ xxx  

              0,, 321 ≥xxx  

 Hence deduce a improved basic feasible solution, 
if exists. 10 

8. a) Show that the set }32{ 321 ≤+−= xxxS  is 

a convex set in 3E . 3  

b) Examine the existance of the solution of the 
system of equations : 

 14403 21 =+ xx  

 52481 21 =+⋅ xx  3 

c) Solve the following L.P.P. by graphical 
method : 

 Max 21 34 xxZ +=  

 subject to 5021 ≤+ xx  

                 802 21 ≤+ xx  

                  202 21 ≥+ xx  

               0,0 21 ≥≥ xx  4 
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9. a) Define transportation problem. 2 
 b) Solve the following transportation problem : 
   8   

 1D  2D  3D  ia  

1O  8 7 3 60 

2O  3 8 9 70 

3O  11 3 5 80 

 50 80 80  
10. a) Solve the game problem by matrix max-min 

method : 5   
 1B  2B  3B  

1A  1 3 1 

2A  0 – 4 – 3 

3A  1 5 1 

 b) Solve the following game problem by rule of 
dominance : 5   

  B 
  1B  2B  3B  4B  

A 
1A  –5 3 1 15 

2A  5 5 4 6 

3A  –4 –2 0 –5 
11. a) Find the Saddle point of the following game 

problem : 5 
  Player B 
  1B  2B  3B  4B  

Player A 
1A  3 –5 0 6 

2A  –4 –2 1 2 

3A  5 4 2 3 

 b) Solve the following game problem by 
graphical method : 5 

  Player B 

  1B  2B  

Player A 
1A  2 3 

2A  3 2 
12. a) Define slack and surplus variables. 3 

 b) Reduce the following L.P.P. problem in its 

standard form : 7 

  Max 321 523 xxxZ ++=  

  subject to 332 21 ≤− xx  

                  5424 321 ≥−+ xxx  

                  232 31 ≤+ xx  

  0, 21 ≥xx  and 3x  is unrestricted. 

13. Solve the L.P.P. problem by Simplex method : 10 

 Max 21 104 xxZ +=  

 subject to 502 21 ≤+ xx  

                 10052 21 ≤+ xx  

                 9032 21 ≤+ xx  

                 0, 21 ≥xx  
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14. a) Define Travelling Salesman problem. 2 

 b) Solve the Travelling Salesman problem : 8   

 1x  2x  3x  4x  

1x  ∞  5 7 9 

2x  6 ∞  5 4 

3x  6 7 ∞  6 

4x  6 7 4 ∞  

15. Solve the L.P.P. by two-phase method : 10 

 Max 213 xxZ −=  

 subject to 22 21 ≥+ xx  

         23 21 ≤+ xx  

        0,,4 211 ≥≤ xxx  

16. Find the Duality of the following L.P.P. : 7 

 Max 321 257 xxxZ −+=  

 subject to 10321 =++ xxx  

                 1632 321 ≤+− xxx  

                  523 321 −≥−+ xxx  

 ,0,0 21 ≥≥ xx  3x  is unrestricted. 

 Also find its dual. Hence show that dual of the 
dual is primal. 2 + 1 

    


