
 QP Code : 18UT119SMT(III) QP Code : 18UT119SMT(III) 2  

B.Sc.-11505-P   [ Y„Ã[˝Ã[˝ Y úˆÁÃ^ V–rÙ[˝Ó B.Sc.-11505-P  
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ac˜ÁÃ^Eı YÁPˆy‘] ( Subsidiary Course ) 

G◊STˆ ( Mathematics ) 
T ˆTˆ›Ã^ Yy ( 3rd Paper ) 

Mathematics-III : SMT-III 
a]Ã^  f ª◊TˆX H∞RÙOÁ (Time : 3 Hours)  

Y…SÔ]ÁX  f 100 (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) ◊X∂oˆ◊_◊FTˆ aeFÓÁm◊_Ã[˝ %Áa~ ]ÁX ªJÙÁÃ[˝ aÁUÔEı %·¯ 

Y^Ô‹ôˆ ◊XSÔÃ^ EıÃ[˝”X : 63·8543, 0·0063945.      

6
5 -AÃ[˝ %Áa~ ]ÁX 0·8333 c˜„_ `TˆEıÃ[˝Á y”◊ªRÙOÃ[˝ ]ÁX 

◊XSÔÃ^ EıÃ[˝”X* 5 

 (F) ◊X=ªRÙO„XÃ[˝ Y∏JÙÁd %Á‹ôˆfYÁPˆX a…y◊ªRÙO ◊[˝[˝ Tˆ EıÃ[˝”X* A◊ªRÙO 

EıFX [˝Ó[˝c˜ÁÃ[˝ EıÃ[˝Á ^ÁÃ^ [˝_«X* 5 

 (G) 10 ◊ªRÙO a]ÁX =Y%‹ôˆÃ[˝Á_ ◊X„Ã^ ÆœÙÁ◊YLÃ^QˆÁ_ a…y 

Y“„Ã^ÁG Eı„Ã[˝ xx d|1|
2

0

2∫ −

 

◊X◊V¤rÙ a]ÁEı„_Ã[˝ ]ÁX 

◊XSÔÃ^ EıÃ[˝”X* 5 

 (H) a]◊•Fâ¯X Yà˘◊TˆÃ[˝ aÁc˜Á„^Ó 013 =−− xx  
a]›EıÃ[˝„SÃ[˝ W˝SÁ±¡Eı [˝Áÿôˆ[˝ [˝›„LÃ[˝ %Áa~ ]ÁX ªJÙÁÃ[˝ 

aÁUÔEı %·¯ Y^Ô‹ôˆ ◊XSÔÃ^ EıÃ[˝”X* 5 

2* (Eı) ÂVCÃ^Á %Á‰ªK˜ : 5  
x 1·00 1·10 1·20 1·30 

f ( x ) 0·8415 0·8912 0·9320 0·9626 

  f (1·02) -AÃ[˝ ]ÁX ◊XSÔÃ^ EıÃ[˝”X* 5 

 (F) Y“]ÁS EıÃ[˝”X Â^ 
⎭
⎬
⎫

⎩
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⎧
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xf
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xf
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Δ . 5 

 (G) ◊X=ªRÙOX-Ã[˝ÓÁZıa„XÃ[˝ Yà˘◊Tˆ Y“„Ã^ÁG Eı„Ã[˝ 

0433 =+− xx  a]›EıÃ[˝„SÃ[˝ [˝Áÿôˆ[ [˝›„LÃ[˝ %Áa~ 

]ÁX YgÁªJÙ aÁUÔEı %·¯ Y^Ô‹ôˆ ◊XSÔÃ^ EıÃ[˝”X* 5 

 (H) _ÓÁGÃ[˝Á„tÃ[˝ %Á‹ôˆfYPˆX a…y [˝Ó[˝c˜ÁÃ[˝ Eı„Ã[˝ X›‰ªJÙÃ[˝ ÊªRÙO[˝À_ 

ÂU„Eı )( xf -AÃ[˝ ]ÁX ◊XSÔÃ^ EıÃ[˝”X, ^FX x = 0 :  
x –1 –2 2 4 
y –1 –9 11 69 

   5 
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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) aÃ[˝_ ÂVÁ_G◊Tˆ a+~ AEı◊ªRÙO EıSÁÃ[˝ ]W˝Ó◊[˝≥V« ÂU„Eı 

YÃ[˝YÃ[˝  3 Âa„Eı„â¯ V…Ã[˝±ºˆ ^UÁy‘„] x, y, z c˜„_ Y“]ÁS 

EıÃ[˝”X Â^ TˆÁÃ[˝ Y^ÔÁÃ^EıÁ_ ⎟
⎠

⎞
⎜
⎝

⎛ +−
y

zx
2

cos/2 1π . 7 

 (F) aÃ[˝_„Ã[˝FÁÃ^ ªJÙ_]ÁX AEı◊ªRÙO [˝ÿô«ˆEıSÁÃ[˝ CYÃ[˝ AEı◊ªRÙO [˝_ 

◊y‘Ã^Á Eı„Ã[˝ Â^FÁ„X [˝_◊ªRÙO AEıc˜O c˜Á„Ã[˝ EıÁL Eı„Ã[˝ A[˝e 

AÃ[˝ Zı„_ x V…Ã[˝±ºˆ %◊Tˆy‘] EıÃ[˝Á„Tˆ [˝ÿô«ˆEıSÁÃ[˝ G◊Tˆ„[˝G 

u ÂU„Eı v-ÂTˆ Y◊Ã[˝[˝◊Tˆ¤Tˆ c˜„_Á* Y“]ÁS EıÃ[˝”X Â^ Ac˜O 

Y◊Ã[˝[˝Tˆ¤„XÃ[˝ LXÓ a]Ã^ _Á„G 
)(2

)(3
22 vuvu

xvu

++

+
. 8 

4* (Eı) ÂEı≥V–›Ã^ Eıl˘Y„U ÂEıÁX EıSÁ AEıEı \ˆÃ[˝ Y“◊Tˆ          

F %ÁEıbÔEı [˝„_Ã[˝ Y“\ˆÁ„[˝ G◊Tˆ`›_ c˜„_ CÃ[˝ 

Eıl˘Y„UÃ[˝ ◊X∂oˆ◊_◊FTˆ %[˝Eı_ a]›EıÃ[˝S Y“◊TˆúˆÁ    

EıÃ[˝”X : F
r
p

p
h =

d
d

3

2
 (Y“Tˆ›Eım◊_ Y“ªJÙ◊_Tˆ %„UÔ 

[˝Ó[˝c˜÷Tˆ)* 7 

 (F) ÂEıÁX EıSÁ θ4cos44 ar =  Y„U A]X [˝„_Ã[˝ 

%W˝›„X G◊Tˆ`›_ ^Á a[˝ÔVÁc˜O Â]Ã[˝” %◊\ˆ]«F›* [˝„_Ã[˝ 

a…y◊ªRÙO ◊XSÔÃ^ EıÃ[˝”X* 8 

5* (Eı) AEı◊ªRÙO [˝ÿô«ˆEıSÁ y %„l˘Ã[˝ a]Á‹ôˆÃ[˝Á_ [˝„_Ã[˝ Y“\ˆÁ„[˝
 )(

2
2/2/ xx eecy −+=  [˝y‘„Ã[˝FÁÃ^ G◊Tˆ`›_* 

[˝„_Ã[˝ a…y◊ªRÙO ◊XSÔÃ^ EıÃ[˝”X* 7 
 (F) AEı◊ªRÙO [˝ÿô«ˆEıSÁ V Â[˝„G ={∂ëˆ ◊V„Eı ◊X◊l˘ä c˜_* ^◊V 

[˝ÁÃ^«Ã[˝ [˝ÁW˝Á Â[˝„GÃ[˝ [˝„GÔÃ[˝ %X«YÁTˆ› c˜Ã^ A[˝e Â[˝G     
U c˜„_ B [˝ÁW˝Á[˝_ mg c˜Ã^ Tˆ„[˝ Y“]ÁS EıÃ[˝”X Â^ ^Tˆ 
a]Ã^ TˆÁ =Y„Ã[˝Ã[˝ ◊V„Eı ªJÙ_„[˝ TˆÁ c˜„_Á 

⎟
⎠
⎞

⎜
⎝
⎛−
U
V

g
U 1tan * 8 

6* (Eı) ÈÃ[˝◊FEı \ˆÃ[˝„[˝G aeÃ[˝l˘S X›◊Tˆ EıÁ„Eı [˝„_ ? ◊ÿöˆ◊Tˆ`◊N˛ 
EıÁ„Eı [˝„_ ? aXÁTˆX ]c˜ÁEıbÔ ◊XÃ^] ◊_F«X* 7 

 (F) a]Tˆ„_ ªJÙ_]ÁX AEı◊ªRÙO EıSÁÃ[˝ %„l˘Ã[˝ ◊V„Eı Â[˝„GÃ[˝ 
=YÁe` rλ   A[˝e %X«Y“ÿöˆ %◊\ˆ]«„F Â[˝„GÃ[˝ =YÁe` 
μθ  ( μλ,  W˝–”[˝Eı Ã[˝Á◊`•Ã^) c˜„_ ÂVFÁX Â^ EıSÁ◊ªRÙOÃ[˝ 

%Ã[˝›Ã^ ±ºˆÃ[˝S 
r

r
22

2 θμ
λ − A[˝e %X«Y“ÿöˆ ◊V`ÁÃ^ ±ºˆÃ[˝S 

⎟
⎠
⎞

⎜
⎝
⎛ +

r
μ

λμθ  c˜„[˝* 8 

◊[˝\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◊ªRÙOÃ[˝ a]ÁW˝ÁX EıÃ[˝”X : 

 ªJÙÃ[˝] 321 23 xxxZ −+−=  

 `Tˆ¤ aÁ„Y„l˘ 733 321 ≤+− xxx  

                 1242 21 ≤+− xx  

                 10534 321 ≤++− xxx  
              0,, 321 ≥xxx . 
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8* ◊•Y^ÔÁÃ^ Yà˘◊Tˆ„Tˆ (duality) ◊X‰∂oˆÁN˛ ÈÃ[˝◊FEı ÊY“ÁG–Á]◊[˝◊W˝ 
a]aÓÁ◊ªRÙO a]ÁW˝ÁX EıÃ[˝”X : 

 ªJÙÃ[˝]  21 23 xxZ −=  

 `Tˆ¤ aÁ„Y„l˘ 41 ≤x  
                  62 ≤x  
                  521 ≤+ xx  
                 12 −≤−x , 0, 21 ≥xx . 

9* ◊X‰∂oˆÁN˛ %Á„Ã[˝ÁY a]aÓÁ◊ªRÙOÃ[˝ a]ÁW˝ÁX EıÃ[˝”X : 
 I II III IV 

A 9 6 6 5 
B 8 7 5 6 
C 8 6 5 7 
D 9 9 8 8 

10* ◊X∂oˆ◊_◊FTˆ }Á]Ó]ÁX ◊[˝„y‘TˆÁ a]aÓÁ◊ªRÙOÃ[˝ a]ÁW˝ÁX EıÃ[˝”X : 
 A B C D E 

A ∞  4 7 3 4 
B 4 ∞  6 3 4 
C 7 6 ∞  7 5 
D 3 3 7 ∞  7 
E 4 4 5 7 ∞  

11* Â\ˆÁ„G„_Ã[˝ %Áa~ ]ÁX Yà˘◊Tˆ %[˝_∂ëˆX Eı„Ã[˝ Â]Ï_ EıÁ^ÔEıÃ[˝ 
a]ÁW˝ÁX ◊XSÔÃ^ EıÃ[˝”X : 

 1D  2D  3D  4D  ia  

1O  4 3 2 5 6 

2O  6 1 4 3 9 

3O  7 2 4 6 7 

jb  4 6 6 6  

12* Â_F◊ªJÙ‰yÃ[˝ aÁc˜Á„^Ó X›‰ªJÙÃ[˝ y‘›QÕˆÁÃ[˝ a]ÁW˝ÁX EıÃ[˝”X : 
  B 
  1B  2B  

A 
1A  2 –3 

2A  –2 5 

3A  0 –1 

13* X›‰ªJÙÃ[˝ a]›EıÃ[˝Sm◊_Ã[˝ Â]Ï_ EıÁ^ÔEıÃ[˝ a]ÁW˝ÁXa]…c˜ ◊XSÔÃ^ 

EıÃ[˝”X : 
 34 321 =−+ xxx  

 4325 421 =++ xxx . 

14* 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 A[˝e a½ˆ[˝ c˜„_ a]ÁW˝ÁX 

◊XSÔÃ^ EıÃ[˝”X : 

 ªJÙÃ[˝]   21 74 xxZ +=  

 `Tˆ¤ aÁ„Y„l˘ 4052 21 ≤+ xx  

               1121 ≤+ xx  
               42 ≥x  
                01 ≥x . 

 
  
 
 
 

 



 3 QP Code : 18UT119SMT(III) QP Code : 18UT119SMT(III) 4  

B.Sc.-11505-P  [ Y„Ã[˝Ã[˝ Y úˆÁÃ^ V–rÙ[˝Ó B.Sc.-11505-P  

 ( English Version ) 
Group – A  

( Full Marks : 20 ) 
   Answer any one question. 20 × 1 = 20 
1. a) Round off the following numbers to four 

significant figures : 63·8543, 0·0063945.    

If 
6
5  is represented by the approximate 

number 0·8333, compute the percentage 
error. 5 

 b) Derive Newton's Backward interpolation 
formula. State when it can be used. 5 

 c) Evaluate xx d|1|
2

0

2∫ −  by Trapezoidal rule 

taking 10 equal sub-intervals. 5   
 d) Use Bisection method to find the positive 

real root of the equation 013 =−− xx  
correct to four significant figures. 5 

2. a) Find the value of f (1·02) from the following 
table : 

x 1·00 1·10 1·20 1·30 
f ( x ) 0·8415 0·8912 0·9320 0·9626 

   5  

 b) Prove that 
⎭
⎬
⎫

⎩
⎨
⎧
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Δ

Δ . 5 

 c) Using Newton-Raphson method, find the 

real root of the equation 0433 =+− xx , 
correct to five significant figures. 5 

 d) Using Lagrange's Interpolation formula, 
find the value of )( xf  for x = 0 from the 
following table :   

x –1 –2 2 4 
y –1 –9 11 69 

   5 
Group – B 

( Full Marks : 30 ) 

   Answer any two questions. 15 × 2 = 30 

3. a) In a simple harmonic motion the distances 
of a particle from the middle point of its 
path at 3 consecutive seconds are x, y, z 
respectively. Show that the time period is 

⎟
⎠

⎞
⎜
⎝

⎛ +−
y

zx
2

cos/2 1π . 7  

 b) A particle moves in a straight line, acted on 
by a force which works at a constant rate 
and changes its velocity from u to v in 
passing over a distance x. Prove that the 

time taken is 
)(2

)(3
22 vuvu

xvu

++

+
. 8  

4. a) Establish the differential equation 

F
r
p

p
h =

d
d

3

2
 of the path of a particle 

describing a central orbit under an 
attractive force F per unit mass. (Symbols 
have their usual meaning). 7  
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 b) A particle describes the path θ4cos44 ar =  
under a force which is always directed to 
pole. Find the law of force. 8 

5. a) A particle describes the curve 

)(
2

2/2/ xx eecy −+=  under a force which 

is always parallel to the direction of y-axis. 
Find the law of force. 7 

 b) A particle is thrown vertically upwards with 
speed V. If the air resistance varies as the 
square of the speed and equals mg when 
the speed is U, show that the particle will 

rise for a time ⎟
⎠
⎞

⎜
⎝
⎛−
U
V

g
U 1tan . 8 

6. a) What is the principle of conservation of 
linear momentum ? What is potential 
energy ? Write down the universal law of 
gravitation. 7 

 b) The velocities of a particle along and 
perpendicular to the radius vector from a 
fixed origin are μθλ ,r  respectively. Show 
that the accelerations along and 
perpendicular to the radius vector are 

r
r

22
2 θμ
λ −  and ⎟

⎠
⎞

⎜
⎝
⎛ +

r
μ

λμθ  respectively, 

where λ  and μ  are constants. 8 

Group – C  
( Full Marks : 50 ) 

   Answer any five questions. 10 × 5 = 50 
7. Solve the following LPP by simplex method : 

 Maximize 321 23 xxxZ −+−=  

 subject to 733 321 ≤+− xxx  

                 1242 21 ≤+− xx  

                 10534 321 ≤++− xxx  

              0,, 321 ≥xxx . 

8. Using duality, solve the following LPP : 

 Maximize 21 23 xxZ −=  

 subject to 41 ≤x  

                  62 ≤x  

                  521 ≤+ xx  

                 12 −≤−x , 0, 21 ≥xx . 

9. Find the optimal assignment and the 
corresponding optimal cost from the following 
cost matrix :  

 I II III IV 
A 9 6 6 5 
B 8 7 5 6 
C 8 6 5 7 
D 9 9 8 8 
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10. Solve the following Travelling Salesman problem : 
 A B C D E 

A ∞  4 7 3 4 
B 4 ∞  6 3 4 
C 7 6 ∞  7 5 
D 3 3 7 ∞  7 
E 4 4 5 7 ∞  

11. Solve the following transportation problem using 
VAM for finding initial basic feasible solution : 

 1D  2D  3D  4D  ia  

1O  4 3 2 5 6 

2O  6 1 4 3 9 

3O  7 2 4 6 7 

jb  4 6 6 6  

12. Using graphical solution solve the following   
game : 

  B 
  1B  2B  

A 
1A  2 –3 

2A  –2 5 

3A  0 –1 

13. Find all basic feasible solutions of the system of 
equations : 

 34 321 =−+ xxx  

 4325 421 =++ xxx . 

14. Find graphically if the following LPP has an 
optimal solution and hence solve, if possible : 

 Maximize 21 74 xxZ +=  

 subject to 4052 21 ≤+ xx  
               1121 ≤+ xx  
               42 ≥x  
                01 ≥x . 

    


