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LÃ[˝”Ã[˝› ◊X„V¤` / Important Instruction 

%ÁGÁ]› ◊`l˘Á[˝bÔÁ‹ôˆ YÃ[˝›l˘ÁÃ^ (T.E. Exam.) XT«ˆX [˝Ó[˝ÿöˆÁ %UÔÁd Y“`¬ac˜ =w¯Ã[˝ Y«◊ÿôˆEıÁ (QPAB) Y“[˝Tˆ¤X EıÃ[˝Á c˜„[˝* 
Ac˜O XT«ˆX [˝Ó[˝ÿöˆÁÃ[˝ aÁ„U YÃ[˝›l˘ÁUfi„VÃ[˝ %\ˆÓÿöˆ EıÃ[˝ÁÃ[˝ LXÓ [˝Tˆ¤]ÁX %X«`›_X Y‰y Y“◊Tˆ◊ªRÙO Y“‰`¬Ã[˝ ◊X„V¤` %X«^ÁÃ^› 
◊X◊V¤rÙ ÿöˆÁ„Xc˜O =w¯Ã[˝ ◊V„Tˆ c˜„[˝* 
New system i.e. Question Paper Cum Answer Booklet (QPAB) will be introduced in the 
coming Term End Examination. To get the candidates acquainted with the new system, 
now assignment answer is to be given in the specific space according to the instructions. 

Detail schedule for submission of assignment for the 
BDP Term End Examination December-2019 & June-2020 

1. Date of Publication : 14/02/2020 
2. Last date of Submission of answer script  by the student to the study 

centre 
: 07/03/2020 

3. Last date of Submission of marks by the examiner to the study centre : 08/04/2020 
4. Date of evaluated answer scripts distribution by the study centre to 

the students (Students are advised to check their assignment marks 
on  the evaluated answer scripts and marks lists in the study centre 
notice board. If there is any mismatch / any other problems of marks 
obtained and marks in the list, the students should report to their 
study centre Co-ordinator on spot for correction. The study centre is 
advised to send the corrected marks, if any, to the COE office within 
five days. No change / correction of assignment marks will be 
accepted after the said five days. 

 
 
 
 
 
 
 
 
: 18/04/2020 

5. Last date of submission of marks by the study centre to the 
Department of C.O.E. on or before 

 
: 20/04/2020 
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◊[˝\ˆÁG – Eı  
Group – A  

(Y…SÔ]ÁX : 20) 
( Full Marks : 20 ) 

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

1. a) =Y^«N˛ %‹ôˆf]ÁX a…y [˝Ó[˝c˜ÁÃ[˝ Eı„Ã[˝ X›‰ªJÙÃ[˝ Y“Vw¯ aÁÃ[˝S› ÂU„Eı )32(f -AÃ[˝ %Áa~]ÁX ◊XSÔÃ^ EıÃ[˝”X : 
x 30 35 40 45 50 

f ( x ) 15·9 14·9 14·1 13·3 12·5 

   5 
  Using appropriate interpolation formula, find the approximate value of )32(f  from 

the following table : 
  

x 30 35 40 45 50 

f ( x ) 15·9 14·9 14·1 13·3 12·5 

 b) Simpson-AÃ[˝ 
3
1  ◊XÃ^„] ªK˜Ã^◊ªRÙO a]ÁX =Y◊[˝ÿôˆÁÃ[˝ ◊X„Ã^ ∫

+

1

0
21

d

x

x -AÃ[˝ %Áa~]ÁX ªJÙÁÃ[˝ aÁUÔEı %·¯ 

Y^Ô‹ôˆ ◊XSÔÃ^ EıÃ[˝”X* 5 

  Find the approximate value of ∫
+

1

0
21

d

x

x  correct to four significant figures by 

Simpson's 
3
1 rd rule, taking 6 equal sub-intervals.  

 c) 21 xxy += -AÃ[˝ %Á„Y◊l˘Eı }Á◊‹ôˆ ◊XSÔÃ^ EıÃ[˝”X ^FX 3221 ⋅=x , 1272 ⋅=x A[˝e 21,xx -AÃ[˝ 

}Á◊‹ôˆ ^UÁy‘„] 0·002 A[˝e 0·003 * 5 

  Calculate the relative error in computation of 21 xxy +=  for 3221 ⋅=x , 1272 ⋅=x  

having absolute errors 0·002 and 0·003 respectively.  

 d) Y“]ÁS EıÃ[˝”X Â^ 065 12 =+− ++ nnn UUU , Â^FÁ„X nn
n BAU 3.2. += . 5 

  Prove that 065 12 =+− ++ nnn UUU , where nn
n BAU 3.2. += .  

2. a) ◊X=ªRÙOX-Ã[˝ÓÁZıaX Yà˘◊TˆÃ[˝ •ÁÃ[˝Á 0463 =+− xx a]›EıÃ[˝S◊ªRÙOÃ[˝ ◊X\«ˆ¤_ ªJÙÁÃ[˝ V`◊]Eı ÿöˆÁX Y^Ô‹ôˆ AEı◊ªRÙO 

[˝Áÿôˆ[˝ [˝›„LÃ[˝ ]ÁX ◊XSÔÃ^ EıÃ[˝”X* 5 

  Using Newton Raphson method compute a real root of 0463 =+− xx  correct to 
four decimal places. 
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 b) Y“]ÁS EıÃ[˝”X Â^ ∇−=∇⋅ ΔΔ . 5 

  Prove that ∇−=∇⋅ ΔΔ .  

 c) a]◊•Fâ¯X Yà˘◊Tˆ Y“„Ã^ÁG Eı„Ã[˝ 03 =− xe x a]›EıÃ[˝„SÃ[˝ AEı◊ªRÙO [˝Áÿôˆ[˝ [˝›L, V«c˜O V`◊]Eı ÿöˆÁX Y^Ô‹ôˆ 

£à˘, ◊XSÔÃ^ EıÃ[˝”X* 5 

  Using the method of bisection, compute a positive root of the equation 03 =− xe x  
correct to two decimal places.  

d) Y“]ÁS EıÃ[˝”X Â^ 022 =−x  a]›EıÃ[˝S◊ªRÙO a]ÁW˝Á„XÃ[˝ Âl˘‰y ◊X=ªRÙOX-Ã[˝ÓÁZıaX Y«XÃ[˝Á[˝ w¯X a…y◊ªRÙO c˜_ 

⎟
⎟
⎠

⎞
⎜
⎜
⎝

⎛
+=+

n
nn x

xx 2
2
1

1 . 5 

 Show that Newton Raphson iteration formula for solving the equation 022 =−x  is 

⎟
⎟
⎠

⎞
⎜
⎜
⎝

⎛
+=+

n
nn x

xx 2
2
1

1 .  

  

=w¯Ã[˝ / Answer : 
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◊[˝\ˆÁG – F  
Group – B  

(Y…SÔ]ÁX : 30) 
( Full Marks : 30 ) 

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

Answer any two questions :  

3. a) AEı◊ªRÙO EıSÁ Y“◊Tˆ AEıEı \ˆ„Ã[˝ F ÂEı≥V–›Ã^ %ÁEıbÔEı [˝„_Ã[˝ Y“\ˆÁ„[˝ a]Tˆ„_ ªJÙ„_* Y“ªJÙ◊_Tˆ %„UÔ [˝Ó[˝c˜÷Tˆ 

Y“Tˆ›Eı W˝„Ã[˝ Y“]ÁS EıÃ[˝”X Â^ G◊TˆY„UÃ[˝ %[˝Eı_ a]›EıÃ[˝S c˜_ F
r
p

p
h =

d
d

3

2
. 8 

  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 
meanings ] 
  

 b) AEı◊ªRÙO EıSÁ =Y[˝ w¯ÁEıÁÃ[˝ Y„U TˆÁÃ[˝ XÁ◊\ˆ]«„F Y“◊Tˆ AEıEı \ˆ„Ã[˝ μ / (V…Ã[˝±ºˆ) 2  [˝„_Ã[˝ %W˝›„X %Á‰ªK˜* ^◊V 

EıSÁ◊ªRÙO [˝_„Eı≥V– ÂU„Eı R V…Ã[˝„±ºˆ V G◊Tˆ„[˝„G =d◊l˘ä c˜Ã^, Tˆ„[˝ Y“]ÁS EıÃ[˝”X Â^ EıSÁ◊ªRÙOÃ[˝ Y^ÔÁÃ^EıÁ_ c˜„[˝ 

2/3222
−

⎟
⎟
⎠

⎞
⎜
⎜
⎝

⎛
−

μμ
π V

R . 7 

  A particle describes an ellipse under a force μ /(distance) 2  towards a focus. If it was 
projected with a velocity V from a point distant R from the centre of force, then show 

that the periodic time is 
2/3222

−

⎟
⎟
⎠

⎞
⎜
⎜
⎝

⎛
−

μμ
π V

R .  

4. a) aÃ[˝_ ÂVÁ_G◊Tˆ a+~ AEı◊ªRÙO EıSÁÃ[˝ ]W˝Ó◊[˝≥V« ÂU„Eı YÃ[˝YÃ[˝ 3 Âa„Eı„â¯ V…Ã[˝±ºˆ ^UÁy‘„] 321 ,, xxx  c˜„_ 

ÂVFÁX Â^ TˆÁÃ[˝ Y^ÔÁÃ^EıÁ_ ⎟
⎟
⎠

⎞
⎜
⎜
⎝

⎛ +−

2

311
2

cos/2
x

xx
π .  

   7 

  A particle is moving in S.H.M. and while making an oscillation from one position of 
rest to another, its distance from the middle point of its path at three consecutive 
seconds are observed to be 321 ,, xxx . Prove that time period is   

⎟
⎟
⎠

⎞
⎜
⎜
⎝

⎛ +−

2

311
2

cos/2
x

xx
π . 
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 b) M \ˆ„Ã[˝Ã[˝ AEı◊ªRÙO EıÁ]ÁX ÂU„Eı m \ˆ„Ã[˝Ã[˝ AEı◊ªRÙO ÂGÁ_Á„Eı %X«\…ˆ◊]Eı ◊V„Eı ÊªKg˜ÁQÕˆÁ c˜_* EıÁ]Á„XÃ[˝ 
◊[˝„ÿˆïıÁÃ[˝„SÃ[˝ `◊N˛ ÂGÁ_Á◊ªRÙO„Eı ={∂ëˆ ◊V„Eı h =¨JÙTˆÁÃ^ ÂTˆÁ_ÁÃ[˝ LXÓ ^„UrÙ* ÂVFÁX Â^ EıÁ]Á„XÃ[˝ Y“TˆÓÁG◊Tˆ 

2/12

)(
2

⎪⎭

⎪
⎬
⎫

⎪⎩

⎪
⎨
⎧

+ MmM
ghm

. 8 

  A gun of mass M fires a shell of mass m horizontally and the energy of explosion is 
such as would be sufficient to project   the shell vertically to a height h. Show    that 

the velocity of recoil of the gun is 

2/12

)(
2

⎪⎭

⎪
⎬
⎫

⎪⎩

⎪
⎨
⎧

+ MmM
ghm

. 

5. a) ÂEıÁ„XÁ a]Tˆ„_ AEı◊ªRÙO [˝ÿô«ˆEıSÁ [˝y‘„Ã[˝FÁ [˝Ã[˝Á[˝Ã[˝ ªJÙ_]ÁX c˜„_ TˆÁÃ[˝ &`ÔEı C %◊\ˆ_∂ëˆ [˝Ã[˝Á[˝Ã[˝ G◊Tˆ„[˝G 
C ±ºˆÃ[˝S ◊XSÔÃ^ EıÃ[˝”X* 8 

  Find the expressions for tangential and normal components of velocity and 
acceleration of a particle moving along a plane curve.  

 b) AEı◊ªRÙO [˝ÿô«ˆEıSÁ 
c
xcy cosh= EıÓÁ◊ªRÙOXÁÃ[˝› [˝y‘Y„U G◊Tˆ`›_ c˜Ã^ AÃ[˝÷Y [˝„_Ã[˝ %W˝›„X, ^Á a[˝ÔVÁc˜O        

y-%„l˘Ã[˝ W˝XÁ±¡Eı ◊V„EıÃ[˝ a„Ü a]Á‹ôˆÃ[˝Á_* [˝„_Ã[˝ a…y◊ªRÙO ◊XSÔÃ^ EıÃ[˝”X* 7 

  A particle describes the catenary 
c
xcy cosh=  under a force which is always parallel 

to the positive direction of y-axis. Find the law of force.  

6. a) AEı◊ªRÙO EıSÁ aÃ[˝_„Ã[˝FÁÃ[˝ G◊Tˆ`›_ A[˝e Âa◊ªRÙOÃ[˝ =Y◊Ã[˝ÿöˆ AEı◊ªRÙO ◊X◊V¤rÙ ◊[˝≥V« O ÂU„Eı x V…Ã[˝„±ºˆ EıSÁ◊ªRÙO Y“◊Tˆ 

AEıEı \ˆ„Ã[˝ 
3/1

2

5

⎟
⎟
⎠

⎞
⎜
⎜
⎝

⎛

x
aμ ]ÁX ◊[˝◊`rÙ [˝_ •ÁÃ[˝Á O ◊[˝≥V«Ã[˝ ◊V„Eı %ÁEı◊bÔTˆ c˜Ã^ (μ  AEı◊ªRÙO W˝XÁ±¡Eı W˝–”[˝Eı)* 

^◊V EıSÁ◊ªRÙO B ◊ÿöˆÃ[˝ ◊[˝≥V« ÂU„Eı a V…Ã[˝„±ºˆ ◊ÿöˆÃ[˝Á[˝ÿöˆÁÃ^ ^ÁyÁ £Ã[˝” Eı„Ã[˝ Tˆ„[˝ Y“]ÁS EıÃ[˝”X Â^ 
μ
6

15
8 a]Ã^ 

Y„Ã[˝ μ6a  G◊Tˆ„[˝„G EıSÁ◊ªRÙO O ◊[˝≥V«„Tˆ ÂYgÏªK˜Á„[˝* 8 

  A particle moves in a straight line and at a distance x from the fixed point O on the 

line, it is acted on by a force of     magnitude 
3/1

2

5

⎟
⎟
⎠

⎞
⎜
⎜
⎝

⎛

x
aμ per unit mass towards O (μ  

is a positive constant). If it starts from rest at a distance 'a' from O, show that it will 

arrive at O with a velocity μ6a  after time 
μ
6

15
8 .  

 b) %◊\ˆEı„bÔÃ[˝ Y“\ˆÁ[˝ÁW˝›X Y“◊Tˆ„Ã[˝ÁW˝› ]ÁW˝Ó„] AEı◊ªRÙO EıSÁ„Eı u G◊Tˆ„[˝„G %X«\…ˆ◊]Eı Tˆ„_Ã[˝ aÁ„U α  ÂEıÁ„S 
Y“„l˘Y EıÃ[˝Á c˜_* ^◊V ]ÁW˝Ó„]Ã[˝ [˝ÁW˝Á mkx  (G◊Tˆ„[˝G) c˜Ã^, Tˆ„[˝ EıSÁ◊ªRÙO a„[˝ÔÁ¨JÙ EıTˆ =ªJ«Ù„Tˆ =Pˆ„[˝ ?  7 

  A particle is projected under gravity and a resistance mkx (velocity) with a velocity u 
at an angle α  to the horizon. Find the greatest height attained by the particle.  
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Y“U] =w¯Ã[˝ / First Answer : 
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◊•Tˆ›Ã^ =w¯Ã[˝ / Second Answer : 
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◊[˝\ˆÁG – G  
Group – C  

(Y…SÔ]ÁX : 50) 
( Full Marks : 50 ) 

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

 

7. Â_F◊ªJÙ‰yÃ[˝ aÁc˜Á„^Ó Y“Vw¯ ÈÃ[˝◊FEı ÊY“ÁG–Á◊]e a]aÓÁÃ[˝ a]ÁW˝ÁX EıÃ[˝”X : 

 ªJÙÃ[˝] 21 34 xxZ +=  

 Â^FÁ„X 243 21 ≤+ xx  

            1052 21 ≤+ xx  

            121 ≥+ xx , 0, 21 ≥xx . 10 

 (33 Xe Y úˆÁÃ^ G–ÁZı Y“Vw¯*) 
 Solve the following LPP using graphical method : 
 Maximize 21 34 xxZ +=  

 subject to 243 21 ≤+ xx  

                  1052 21 ≤+ xx  

                  121 ≥+ xx , 0, 21 ≥xx .  

 (Graph sheet is given on page No. 33 ) 
 

8. ◊a]‰Y¿j Yà˘◊TˆÃ[˝ aÁc˜Á„^Ó Y“Vw¯ ÈÃ[˝◊FEı ÊY“ÁG–Á◊]e a]aÓÁÃ[˝ a]ÁW˝ÁX EıÃ[˝”X : 

 %[˝] 21 32 xxZ +−=  

 Â^FÁ„X 752 21 ≤− xx  

           84 21 ≤+ xx  

           1627 21 ≤+ xx , 0, 21 ≥xx . 10 
 Solve the following LPP by Simplex method : 
 Min 21 32 xxZ +−=  

 subject to  752 21 ≤− xx  

                   84 21 ≤+ xx  

                   1627 21 ≤+ xx , 0, 21 ≥xx .  

9. ◊•Y^ÔÁÃ^ Yà˘◊Tˆ„Tˆ Y“Vw¯ ÈÃ[˝◊FEı ÊY“ÁG–Á◊]e a]aÓÁÃ[˝ a]ÁW˝ÁX EıÃ[˝”X : 

 ªJÙÃ[˝] 321 32 xxxZ ++−=  

 Â^FÁ„X 232 321 =++− xxx  

           1432 321 =++ xxx  

           0,, 321 ≥xxx . 10 
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 Use two-phase method to solve the following LPP :  
 Maximize 321 32 xxxZ ++−=  

 subject to 232 321 =++− xxx  

                  1432 321 =++ xxx  

                  0,, 321 ≥xxx .  

10. X›‰ªJÙÃ[˝ Y◊Ã[˝[˝c˜X a]aÓÁ◊ªRÙOÃ[˝ [˝ÓÃ^ a[˝Ô◊X∂oˆ c˜Ã^ A]X a]ÁW˝ÁX ◊XSÔÃ^ EıÃ[˝”X : 
 1D  2D  3D  4D  Â^ÁGÁX 

1O  10 12 15 8 130 

2O  14 11 9 10 150 

3O  20 5 7 18 170 

ªJÙÁ◊c˜VÁ 190 100 140 120  
  10 
 Find an optimum basic feasible solution of the following transportation problem :  

 1D  2D  3D  4D  Availability 

1O  10 12 15 8 130 

2O  14 11 9 10 150 

3O  20 5 7 18 170 

Requirement 190 100 140 120  
   

11. X›‰ªJÙÃ[˝ ]…_Ó a…ªJÙEı ]ÓÁ◊ÆœÙj ◊[˝◊`rÙ %Á„Ã[˝ÁY a]aÓÁÃ[˝ a]ÁW˝ÁX EıÃ[˝”X : 
 I II III IV 

A 10 12 19 11 
B 5 10 7 8 
C 12 14 13 11 
D 8 15 11 9 

  10 
 Find the optimal assignment for the following cost matrix :  

 I II III IV 
A 10 12 19 11 
B 5 10 7 8 
C 12 14 13 11 
D 8 15 11 9 

   

12. X›‰ªJÙÃ[˝ ÈÃ[˝◊FEı ÊY“ÁG–Á]◊[˝◊W˝ a]aÓÁ◊ªRÙOÃ[˝ È•Tˆ a]aÓÁ◊ªRÙO ◊XSÔÃ^ EıÃ[˝”X A[˝e TˆÁÃ[˝ a]ÁW˝ÁX EıÃ[˝”X : 
 %[˝] 21 3xxZ +=  

 Â^FÁ„X 321 ≤+ xx  
           12 21 −≥− xx  
            52 21 =+ xx , 0, 21 ≥xx  . 10 
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 Find the dual of the following LPP and solve it : 
 Minimize 21 3xxZ +=  

 subject to 321 ≤+ xx  

                  12 21 −≥− xx  

                  52 21 =+ xx , 0, 21 ≥xx  .  

13. 1=x , 3=y , 2=z  c˜_ 
 10242 =−+ zyx  
 337310 =++ zyx . 
 a]›EıÃ[˝S V«◊ªRÙOÃ[˝ AEı◊ªRÙO EıÁ^ÔEıÃ[˝ a]ÁW˝ÁX* A„Eı AEı◊ªRÙO Â]Ï◊_Eı EıÁ^ÔEıÃ[˝ a]ÁW˝Á„X Y◊Ã[˝STˆ EıÃ[˝”X* 10 
 Reduce the feasible solution 1=x , 3=y , 2=z  of the following system of equations to a 

basic feasible solution : 
 10242 =−+ zyx  

 337310 =++ zyx . 

14. Â_F◊ªJÙ‰yÃ[˝ aÁc˜Á„^Ó X›‰ªJÙÃ[˝ y‘›QÕˆÁ a]aÓÁ◊ªRÙO„Eı a]ÁW˝ÁX EıÃ[˝”X : 
  B 
  I II III 

A I 1 3 11 
II 8 5 2 

  10 

 (35 Xe Y úˆÁÃ^ G–ÁZı Y“Vw¯*) 
 Solve the following game problem graphically : 
  

  B 
  I II III 

A 
I 1 3 11 
II 8 5 2 

 (Graph sheet is given on page No. 35 ) 

  

Y“U] =w¯Ã[˝ / First Answer : 
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T ˆTˆ›Ã^ =w¯Ã[˝ / Third Answer : 
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ªYá˚] =w¯Ã[˝ / Fifth Answer : 
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