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B.Sc.-7501-B   [ Y„Ã[˝Ã[˝ Y úˆÁÃ^ V–rÙ[˝Ó B.Sc.-7501-B  

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

 ◊Qˆ„a∂ëˆÃ[˝, 2015 C L«X, 2016 

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) xxy 54 6 −= -AÃ[˝ %Á„Y◊l˘Eı }Á◊‹ôˆ ◊XSÔÃ^ EıÃ[˝”X 

^FX x = 1-AÃ[˝ LXÓ x-AÃ[˝ YÃ[˝] }Á◊‹ôˆ  

040 ⋅=xΔ . 5 

 (F) ◊X=ªRÙO„XÃ[˝ %G– %Á‹ôˆfYÁPˆX a…y◊ªRÙO ◊[˝[˝ Tˆ EıÃ[˝”X* 5 

 (G) V`◊ªRÙO a]ÁX =Y%‹ôˆÃ[˝Á_ ◊X„Ã^ ÆœÙÁ◊YLÃ^QˆÁ_ a…y 

Y“„Ã^ÁG Eı„Ã[˝ ∫ −
1

0

2 d)34( xxx

 
◊X◊V¤rÙ a]ÁEı_„XÃ[˝ 

]ÁX ◊XSÔÃ^ EıÃ[˝”X* 5   

 (H) a]◊•Fâ¯Eı Yà˘◊Tˆ [˝Ó[˝c˜ÁÃ[˝ Eı„Ã[˝ 0943 =−− xx

a]›EıÃ[˝„SÃ[˝ ªJÙÁÃ[˝ V`◊]Eı ÿöˆÁX Y^Ô‹ôˆ £à˘ W˝XÁ±¡Eı [˝›L 

◊XSÔÃ^ EıÃ[˝”X* 5 

2* (Eı) %ÁªRÙO◊ªRÙO a]ÁX =Y%‹ôˆÃ[˝Á_ ◊X„Ã^ ◊a+a„XÃ[˝ 
3
1 a…‰yÃ[˝ 

aÁc˜Á„^Ó ∫ ⎟
⎠
⎞⎜

⎝
⎛ +

6.1

2.1

d1 x
x

x -AÃ[˝ ]ÁX ◊XSÔÃ^ EıÃ[˝”X* 5  

 (F) Y“]ÁS EıÃ[˝”X Â^ ∇=∇− .ΔΔ . 5   

 (G) _ÁGÃ[˝Á„tÃ[˝ %Á‹ôˆfYÁPˆX a…y [˝Ó[˝c˜ÁÃ[˝ Eı„Ã[˝ ◊X‰∂oˆÃ[˝ 

ÊªRÙO◊[˝_ ÂU„Eı f ( x )-AÃ[˝ ]ÁX ◊XSÔÃ^ EıÃ[˝”X,           

^FX x = 48·5 :    
x 40·0 40·5 45·5 50·5 

f ( x ) 1175 1285 1880 2380 

5 

 (H) Y“Vw¯ aÁÃ[˝S› [˝Ó[˝c˜ÁÃ[˝ Eı„Ã[˝ ◊X=ªRÙO„XÃ[˝ %G– %Á‹ôˆfYÁPˆX 

a…‰yÃ[˝ aÁc˜Á„^Ó )21( ⋅f -AÃ[˝ ]ÁX ◊XSÔÃ^ EıÃ[˝”X :  5  
x 0 1 2 3 4 5 

f ( x ) 1 5 31 121 341 781 
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◊[˝\ˆÁG – F  

(Y…SÔ]ÁX : 30) 

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

3* (Eı) AEı◊ªRÙO [˝ÿô«ˆEıSÁ ]…_◊[˝≥V« %◊\ˆ]«F› ÂEı≥V–›Ã^ [˝_ÁW˝›„X 

θtanar =  YU Y◊Ã[˝y‘]Á Eı„Ã[˝* [˝_◊ªRÙOÃ[˝ a…y C 

G◊Tˆ„[˝G r-AÃ[˝ %ÁEıÁ„Ã[˝ Y“EıÁ` EıÃ[˝”X* 7  

 (F) ÂVFÁX Â^ ÂEıÁX [˝y‘„Ã[˝FÁÃ[˝ =YÃ[˝ a«b] Â[˝„G ªJÙ_]ÁX 

AEı◊ªRÙO EıSÁÃ[˝ ±ºˆÃ[˝S 
2
⎟
⎠
⎞

⎜
⎝
⎛

dt
dp ψ c˜„[˝* 8  

4* (Eı) M \ˆÃ[˝◊[˝◊`rÙ AEı◊ªRÙO [˝≥V«Eı ÂU„Eı m \ˆÃ[˝ ◊[˝◊`rÙ AEı◊ªRÙO 

m◊_ ◊[˝◊l˘ä c˜CÃ^ÁÃ^ E Y◊Ã[˝]ÁS GTˆ›Ã^ `◊N˛ =dY~ 

c˜Ã^* Y“]ÁS EıÃ[˝”X Â^ m◊_◊ªRÙO Â^◊V„Eı ◊[˝◊l˘ä c˜„[˝ 

[˝≥V«Eı◊ªRÙO TˆÁÃ[˝ ◊[˝YÃ[˝›Tˆ ◊V„Eı 
)(

2
MmM

ME
+  

Â[˝„G 

ªJÙÁ◊_Tˆ c˜„[˝* 8  

 (F) ^◊V ptBptRA sincos
→→→

+=  (
→→→
BAR ,,  Â\ˆkÙÃ[˝yÃ^, 

p AEı◊ªRÙO Âïı_ÁÃ[˝, 
→
A  A[˝e 

→
B  Â\ˆkÙÃ[˝•„Ã^Ã[˝ ]ÁX W˝–”[˝Eı 

W˝Ã[˝Á c˜„Ã^‰ªK˜) TˆÁc˜„_ ÂVFÁX Â^ 0
d

d 2
2

2
=+

→→

Rp
t
R . 7 

5* (Eı) ^◊V Â\ˆkÙÃ[˝ 21 ajaiA
∧∧→

+= A[˝e Â\ˆkÙÃ[˝ 

21 bjbiB
∧∧→

+= , 
∧∧∧
kji ,, , OX, OY, OZ %◊\ˆ]«„F 

AEıEı Â\ˆkÙÃ[˝yÃ^ aÁW˝ÁÃ[˝STˆ W˝Ã[˝Á c˜„Ã^ UÁ„Eı             

TˆÁc˜„_ 
→→
BA .  A[˝e 

→→
× BA -AÃ[˝ ]ÁX ◊XSÔÃ^         

EıÃ[˝”X* ]„X Ã[˝ÁF„Tˆ c˜„[˝ Â^ 0.. ==
∧∧∧∧
ijji  A[˝e 

12=
∧
i , 12=

∧
j  %Á[˝ÁÃ[˝  

∧∧∧∧∧
=×−=× kijji , 

0=×=×
∧∧∧∧
jjii . 7 

 (F) ^◊V ÂEıÁX G–c˜ a…^Ô ÂU„Eı ^FX a[˝‰ªJÙ„Ã^ V…„Ã[˝ UÁ„Eı 

TˆFX TˆÁÃ[˝ ÈÃ[˝◊FEı G◊Tˆ„[˝G 1V  c˜Ã^ A[˝e Cc˜O G–c˜◊ªRÙO 

^FX a…^Ô ÂU„Eı ◊XEıªRÙOTˆ] V…Ã[˝„±ºˆ UÁ„Eı TˆFX TˆÁÃ[˝ 

ÈÃ[˝◊FEı G◊Tˆ„[˝G 2V  c˜Ã^ TˆÁc˜„_ Y“]ÁS EıÃ[˝”X Â^ 

e
e

V
V

+
−=

1
1

2

1

 
c˜„[˝* 8 

6* (Eı) &`ÔEı ◊V`ÁÃ^ ◊X„V¤`Tˆ„‹óˆ ÂEıÁX EıSÁÃ[˝ Â[˝G ◊XSÔÃ^ 

EıÃ[˝”X* 7 

 (F) aÃ[˝_ a]ta G◊Tˆ„Tˆ ªJÙ_]ÁX AEı◊ªRÙO EıSÁÃ[˝            

G◊Tˆ„[˝G ÂEıÁ„XÁ AEı a]Ã^ V c˜„_ A[˝e B a]ta           

G◊TˆÃ[˝ ◊[˝ÿôˆÁÃ[˝   a A[˝e Y^ÔÁÃ^EıÁ_ T W˝Ã[˝„_ ÂVFÁX Â^  

T
atV

T 22

0

2 2d π=∫ . 8 
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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* ◊a]‰Y¿j Yà˘◊Tˆ %[˝_∂ëˆX Eı„Ã[˝ X›‰ªJÙÃ[˝ ÈÃ[˝◊FEı ÊY“ÁG–Á] ◊[˝◊W˝ 

a]aÓÁ◊ªRÙO a]ÁW˝ÁX EıÃ[˝”X : 

 ªJÙÃ[˝] 321 33 xxxZ ++=  

 `Tˆ¤ aÁ„Y„l˘, 22 321 ≤++ xxx  

                   532 321 ≤++ xxx   

                622 321 ≤++ xxx  

                  0,, 321 ≥xxx  

8* ◊•Y^ÔÁÃ^ Yà˘◊Tˆ„Tˆ ◊X‰∂oˆÁN˛ ÈÃ[˝◊FEı ÊY“ÁG–Á]◊[˝◊W˝ a]aÓÁ◊ªRÙO 

a]ÁW˝ÁX EıÃ[˝”X : 

 %[˝] 21 xxZ +=  

 `Tˆ¤ aÁ„Y„l˘,  42 21 ≥+ xx  
                77 21 ≥+ xx  

9* ◊X‰∂oˆÁN˛ %Á„Ã[˝ÁY a]aÓÁ◊ªRÙOÃ[˝ a]ÁW˝ÁX EıÃ[˝”X :  
12 24 15 
23 18 24 
30 14 28 

10* ◊X∂oˆ◊_◊FTˆ }Á]Ó]ÁX Âa_aÀ]ÓÁX a]aÓÁ◊ªRÙOÃ[˝ a]ÁW˝ÁX EıÃ[˝”X :  

 A B C D 
A ∞  4 7 3 
B 4 ∞  6 3 
C 7 6 ∞  7 
D 3 3 7 ∞  

11* ◊\ˆ◊≈w¯Ã[˝ aep˚Á ◊_F«X* ÂVFÁX Â^, ( 3, 0, 2 ), ( 7, 0, 9 ) 

A[˝e ( 10, 1, 11 ) Ac˜O Â\ˆkÙÃ[˝yÃ^ 3E  ÂV„` ◊\ˆ◊w¯ GPˆX 

Eı„Ã[˝* 

12* Â\ˆÁ„G„_Ã[˝ %Áa~ ]ÁX Yà˘◊Tˆ %[˝_∂ëˆX Eı„Ã[˝ %[˝] a]ÁW˝ÁX 

◊XSÔÃ^ EıÃ[˝”X :  

0 2 1 5 
2 1 5 10 
2 4 3 5 
5 5 10  

13* Â_F◊ªJÙ‰yÃ[˝ aÁc˜Á„^Ó X›‰ªJÙÃ[˝ ÈÃ[˝◊FEı ÊY“ÁG–Á◊]e a]aÓÁÃ[˝ 

a]ÁW˝ÁX %Á‰ªK˜ ◊EıXÁ TˆÁ ◊XSÔÃ^ EıÃ[˝”X : 

 ªJÙÃ[˝] 21 36 xxZ +=  

 `Tˆ¤ aÁ„Y„l˘, 824 21 ≤+ xx  

                 01 ≥x  

                 72 ≥x , 0, 21 ≥xx . 

14* Y“ÁW˝ÁXÓ Tˆ„√º¯Ã[˝ aÁc˜Á„^Ó ◊X‰ªJÙÃ[˝ y‘›QÕˆÁÃ[˝ a]ÁW˝ÁX EıÃ[˝”X : 
  B 
  1B  2B  3B  4B  

 1A  –5 3 1 15 

A  2A  5 5 4 6 

 3A  –4 –2 0 –5 
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 ( English Version ) 
Group – A  

( Full Marks : 20 ) 
   Answer any one question. 20 × 1 = 20 

1. a) Find the relative error of xxy 54 6 −= , 
when for x = 1 the absolute error of x is 
given by 040 ⋅=xΔ . 5 

 b) Derive Newton's forward interpolation 
formula. 5 

 c) Evaluate ∫ −
1

0

2 d)34( xxx  by trapezoidal rule 

taking ten intervals. 5   
 d) Using Bisection method to find the positive 

root of 0943 =−− xx  correct up to                 
4 decimal places. 5 

2. a) Calculate ∫ ⎟
⎠
⎞⎜

⎝
⎛ +

6.1

2.1

d1 x
x

x  by Simpson's      

3
1 rule taking eight equal subintervals. 5  

 b) Prove that ∇=∇− .ΔΔ . 5   

 c) Using Lagrangian interpolation formula, 

find the value of )548( ⋅f  from the table 

given by     

x 40·0 40·5 45·5 50·5 
f ( x ) 1175 1285 1880 2380 

   5 

 d) Find )21( ⋅f  from the following table by 
Newton's forward interpolation formula.   

x 0 1 2 3 4 5 
f ( x ) 1 5 31 121 341 781 

   5 
Group – B  

( Full Marks : 30 ) 
   Answer any two questions. 15 × 2 = 30 
3. a) A particle travels a distance θtanar =  

under central force towards its centre 
(origin). Find the law of force and its 
velocity in respect to r. 7  

 b) Show that in a curve acceleration of a 

particle will be 
2
⎟
⎠
⎞

⎜
⎝
⎛

dt
dp ψ  under uniform 

velocity. 8  
4. a) A gun of mass M fires a shell of mass m 

which generates kinetic energy of strength 
E. Show that the velocity of the gun is 

)(
2

MmM
ME
+

 opposite to direction of shell's 

deflection. 8  

 b) If ptBptRA sincos
→→→

+=   (
→→→
BAR ,,  are 

vectors, p is a scalar, 
→→
BA,  are constants ), 

then show that 0
d

d 2
2

2
=+

→→

Rp
t
R . 7 
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5. a) If 21 ajaiA
∧∧→

+=  and 21 bjbiB
∧∧→

+=  are 

two vectors where 
∧∧∧
kji ,,  are known as the 

unit vectors in the direction of OX, OY, OZ, 

then find the value of 
→→
BA .  and 

→→
× BA . 

Remember that 0.. ==
∧∧∧∧
ijji  and 12=

∧
i , 

12=
∧
j  also 

∧∧∧∧∧
=×−=× kijji , 0=×=×

∧∧∧∧
jjii .  

   7 

 b) If a planet is such that when its distance 

from sun is maximum its linear velocity is 

1V  and when its distance from sun is 

minimum its linear velocity is 2V , then 

prove that 
e
e

V
V

+
−=

1
1

2

1 . 8 

6. a) In a system find the velocity of a particle 

under tangential direction. 7 

 b) If the velocity of a particle moving in simple 

harmonic motion is V and range of the 

motion is a and periodic time is T then 

show that 
T
atV

T 22

0

2 2d π=∫ . 8 

Group – C  
( Full Marks : 50 ) 

   Answer any five questions. 10 × 5 = 50 
7. Solve the following L.P.P. by Simplex method : 

 Maximize 321 33 xxxZ ++=  

 subject to 22 321 ≤++ xxx  

                  532 321 ≤++ xxx   

               622 321 ≤++ xxx  

                 0,, 321 ≥xxx  

8. Use two-phase method to solve the following 
L.P.P. : 

 Minimize 21 xxZ +=  

 subject to  42 21 ≥+ xx  

               77 21 ≥+ xx  

9. Solve the following assignment problem :  

12 24 15 
23 18 24 
30 14 28 

10. Solve the following Travelling Salesman problem :  
 A B C D 

A ∞  4 7 3 
B 4 ∞  6 3 
C 7 6 ∞  7 
D 3 3 7 ∞  
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11. Define basis. Show that ( 3, 0, 2 ), ( 7, 0, 9 ) and  

( 10, 1, 11 ) form a basis for 3E . 

12. Solve the following transportation problem using 

VAM for minimisation :  

0 2 1 5 
2 1 5 10 
2 4 3 5 
5 5 10  

13. Check whether the following linear programming 
problem has any solution by applying graphical 
method : 

 Maximize 21 36 xxZ +=  

 subject to 824 21 ≤+ xx  

                01 ≥x  

                72 ≥x , 0, 21 ≥xx . 

14. Using the rule of dominance solve the following 
game theory : 

  B 
  1B  2B  3B  4B  

 1A  –5 3 1 15 

A  2A  5 5 4 6 

 3A  –4 –2 0 –5 

    


