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P - II (1+1+1) G / 20 (N)

2020

MATHEMATICS (General)
Paper Code : II - A & B

[New Syllabus]

Important Instructions
for Multiple Choice Question (MCQ)

 Write Subject Name and Code, Registration number, Session and Roll
number in the space provided on the Answer Script.
Example : Such as for Paper III-A (MCQ) and III-B (Descriptive).

Subject Code : III A & B

Subject Name :

 Candidates are required to attempt all questions (MCQ). Below each
question, four alternatives are given [i.e. (A), (B), (C), (D)]. Only one
of these alternatives is ‘CORRECT’ answer. The candidate has to write
the Correct Alternative [i.e. (A)/(B)/(C)/(D)] against each Question No.
in the Answer Script.
Example — If alternative A of 1 is correct, then write :

1. — A
 There is no negative marking for wrong answer.
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Paper Code : II-A
Full Marks : 50 Time : One Hour

Choose the correct answer.

Each question carries 2 marks.

1. If
4

0
tan ,n

nI x dx n


  . Then the value of 2n nI I   is —

(A)
1
n

(B)  
1

1n 

(C)  
2

1n



(D)  
1

1n 

1Ð ë!”
4

0
tan ,n

nI x dx n


   “þy£öìœ 2n nI I  ~îû ›y˜ £œ ôôôé

(A)
1
n

(B)  
1

1n 

(C)  
2

1n



(D)  
1

1n 
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2. The value of the integral
2 9

0
xe x dx

   is —

(A) 2

(B) 9

(C) 5

(D) 12

2Ð
2 9

0
xe x dx

  ~£z ¢›y„þœ˜!Ýþîû ›y˜ £œ éôôôé

(A) 2

(B) 9

(C) 5

(D) 12

3. The value of the integral
2

1
1 x dx


  is —

(A) 2

(B) 0

(C) –2

(D) 5/2

3Ð
2

1
1 x dx


 ~£z ¢›y„þœ˜!Ýþîû ›y˜ £œ éôôôéé

(A) 2

(B) 0

(C) –2

(D) 5/2
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4. The differential equation of the family of circles touching the y-axis at the origin
is —

(A)  2 2 2 0dy
dxx y xy  

(B)  2 2 2 0dy
dxx y xy  

(C)  2 2 2 0dy
dxx y xy  

(D)  2 2 2 0dy
dxx y xy  

4Ð y xÇþöì„þ ›)œ !î¨%öì“þ ßþ™ŸÅ „þöìîû ~›˜ î,_¢›)öì£îû xî„þœ ¢›#„þîû’!Ýþ £œ ôôôé

(A)  2 2 2 0dy
dxx y xy  

(B)  2 2 2 0dy
dxx y xy  

(C)  2 2 2 0dy
dxx y xy  

(D)  2 2 2 0dy
dxx y xy  

5. An integrating factor of   23 1 xdyx x y xe
dx

    is —

(A) 3xxe

(B) 3 xxe

(C) xxe

(D) 3 xx e
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5Ð   23 1 xdyx x y xe
dx

   ~îû £z!rÝþöì@ùÌ!Ýþ‚ šþÄyQîû £ìœ éôôôé

(A) 3xxe

(B) 3 xxe

(C) xxe

(D) 3 xx e

6. The general solution of the differential equation
2

2 3 2 xd y dy y e
dxdx

    is —

(A) 3
1 2

x x xc e c e xe 

(B) 2 2
1 2

x x xc e c e x e 

(C) 3 3
1 2

x x xc e c e x e 

(D) 2
1 2

x x xc e c e xe 

6Ð
2

2 3 2 xd y dy y e
dxdx

    xî„þœ ¢›#„þîû’!Ýþîû ¢y•yîû’ ¢›y•y˜!Ýþ £œ ôôôé

(A) 3
1 2

x x xc e c e xe 

(B) 2 2
1 2

x x xc e c e x e 

(C) 3 3
1 2

x x xc e c e x e 

(D) 2
1 2

x x xc e c e xe 
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7. The probability that at least one of the events A or B occurs is 0.6. If A and
B occurs simultaneously with probability 0.2, then    P A P B  is —

(A) 1.2

(B) 0.2

(C) 0.8

(D) 1.0

7Ð A xíîy B xhsþ“þþ™öìÇþ ~„þ!Ýþ ‡Ýþ˜y ‡Ýþyîû ¢½þyî˜y £œ 0.6Ð ë!” A ~î‚ B ~„þ¢yöìí
‡Ýþyîû ¢½þyî˜y £ëû 0.2 “þy£öìœ    P A P B éôé~îû ›y˜ £œ éôôôé

(A) 1.2

(B) 0.2

(C) 0.8

(D) 1.0

8. If x and y are uncorrelated random variables, then  var ax by  is equal to —

(A)     var vara x b y

(B)    2 2 var vara x b y

(C)     var var 2a x b y ab 

(D)    2 2 var var 2a x b y ab 

8Ð ë!” x ~î‚ y x¢Á™,_« îûÄyuþ› ‰þœîûy!Ÿ £ëû– “þy£öìœ  var ax by ~îû ›y˜ £öìî ôôôé

(A)     var vara x b y

(B)    2 2 var vara x b y

(C)     var var 2a x b y ab 

(D)    2 2 var var 2a x b y ab 
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9. Let X have a binomial distribution with parameters n and p, where n is an
integer greater than 1 and 0 1p  . If    0 1P X P X   , then the value
of p is —

(A)
1

1n 

(B) 1
n

n 

(c)
1

1n 

(D) 1
1

1

1 nn 

9Ð n ~î‚ p þ™Äyîûy!›Ýþyîû ¢£ X ~„þ!Ýþ !mþ™” !vþ!ßþTÉ!îvþzŸ˜ x %̃¢îû’ „þöìîû öë…yöì̃ n, 1 öíöì„þ

îvþü þ™)’Å¢‚…Äy 1 ~î‚ 0 1p   Ð ë!”    0 1P X P X   £ëû– “þöìî p ~îû ›y˜
£öìî ôôôé

(A)
1

1n 

(B) 1
n

n 

(c)
1

1n 

(D) 1
1

1

1 nn 
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10. Which one of the following is not a measure of central tendency ?

(A) Mean

(B) Median

(C) Mode

(D) Skewness

10Ð !˜Á¬!œ!…“þ ö„þy˜!Ýþ ö„þw#ëû þ²Ìî’“þyîû þ™!îû›yþ™ ˜ëû Ú

(A) Mean

(B) Median

(C) Mode

(D) Skewness

11. If 5
6  is represented approximately by 0.8333, then the relative percentage error

is —

(A) 0.04%

(B) 0.02%

(C) 0.004%

(D) 0.025%

11Ð 5
6 éôé~îû ›y˜ xy %̃›y!˜„þ 0.8333 myîûy !˜’#Å“þ £öìœ– xyöìþ™!Çþ„þ Ÿ“þy‚Ÿ e&!Ýþ £öìîé ôôôé

(A) 0.04%

(B) 0.02%

(C) 0.004%

(D) 0.025%
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12. The value of
2

2x
E
 
  

, taking 1h   is —

(A) 2

(B) 3

(C) 1

(D) 4

12Ð 1h  •öìîû–
2

2x
E
 
  

éôé~îû ›y˜ £öìî éôôôé

(A) 2

(B) 3

(C) 1

(D) 4

13. The value of the integral  3 2
0

2x x dx , taking 6 intervals by Simpson’s
1
3 rd

rule is —

(A) –0.125

(B) 0

(c) 0.125

(D) 0.140
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13Ð 6 xhsþîûyöìœîû ‹˜Ä  3 2
0

2x x dx ¢›y„þœ˜!Ýþîû !¢Á™¢öì̃ îû ~„þ “,þ“þ#ëûy‚Ÿ !˜ëû› myîûy

!˜’#Å“þ ›y˜ £öìî éôôôé

(A) –0.125

(B) 0

(c) 0.125

(D) 0.140

14. An iterative scheme for finding the square root of a positive number N by using
Newton-Raphson method is —

(A) 1
1 2
2n n

n

Nx x
x

 
   

(B) 1
1
2

n
n n

xx x
N

    

(C) 1
1
2n n

n

Nx x
x

 
   

(D) 1 2
1
2n n

n

Nx x
x

 
   
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14Ð !˜vþzÝþ é̃ôéîûÄyšþ¢˜ þ™kþ!“þ!Ýþ îÄî£yîû „þöìîû ~„þ!Ýþ •˜yd„þ ¢‚…Äy Néôé~îû î†Å›)öìœîû ›y˜ öîîû „þîûyîû
‹˜Ä ~„þ!Ýþ þ™%̃ îûyî,_ þ™kþ!“þ £œé ôôôé

(A) 1
1 2
2n n

n

Nx x
x

 
   

(B) 1
1
2

n
n n

xx x
N

    

(C) 1
1
2n n

n

Nx x
x

 
   

(D) 1 2
1
2n n

n

Nx x
x

 
   

15. The number of basic feasible solution(s) of the equation 1 2 32 3 6x x x    is —

(A) 0

(B) 1

(C) 2

(D) 3

15Ð 1 2 32 3 6x x x    ¢›#„þîû’!Ýþîû ²Ìyí!›„þ ¢½þyîÄ ¢›y•yöì̃ îû ¢‚…Äy £œ éôôôé

(A) 0

(B) 1

(C) 2

(D) 3
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16. Given the LPP :

1 2

1 2

1 2

1 2

Max 10 15
subject to 2

3 2 6
, 0

Z x x
x x
x x

x x

 
 
 


The optimal value of the objective function will be —

(A) 30

(B) 20

(C) 50

(D) 45

16Ð ²Ì”_ LPP !Ýþöì“þ ­

1 2

1 2

1 2

1 2

Max 10 15
subject to 2

3 2 6
, 0

Z x x
x x
x x

x x

 
 
 


vþzöìjŸÄ šþy‚Ÿ˜ (objective function)éôé~îû ¢öìîÅy_› ›y˜ £öìî éôôôé

(A) 30

(B) 20

(C) 50

(D) 45
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19. A particle describes a simple harmonic motion in a line with 2cm as its
amplitude. Its velocity when passing through the centre of oscillation is 12 cm/
sec. Then its time period is —

(A) 3

(B) 4

(C) 6

(D) 8

19Ð 2cm !îhßþyîû ¢£ ~„þ!Ýþ îlßþ„þ’y ~„þ!Ýþ ¢îûœöìîû…yëû ¢îûœ ö”yœ†!“þöì“þ †!“þŸ#œÐ ö”yœöì̃ îû
ö„þw !”öìëû ëyçëûyîû ¢›ëû £z£yîû †!“þöìî† £ëû 12 cm/secÐ “þy£öìœ £z£yîû ö”yœ˜„þyœ £öìî ôôôé

(A) 3

(B) 4

(C) 6

(D) 8

20. A force acting on a body of mass 5 lb. changes its velocity from 30 miles/hr
to 45 miles/hr. Then the impulse of the force is —

(A) 120 poundal sec

(B) 110 poundal sec

(C) 90 poundal sec

(D) 100 poundal sec
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20Ð 5 lb. ¦þöìîûîû ~„þ!Ýþ îlßþîû vþzþ™îû ~„þ!Ýþ îœ ²Ìöìëûy† „þîûöìœ– £z£yîû †!“þöìî† 30 miles/hr
öíöì„þ þ45 miles/hr ™!îûî!“Åþ“þ £ëûÐ “þy£öìœ îöìœîû impulse £öìî éôôôé

(A) 120 þ™yvþzuþyœ ö¢öì„þuþ

(B) 110 þ™yvþzuþyœ ö¢öì„þuþ

(C) 90 þ™yvþzuþyœ ö¢öì„þuþ

(D) 100 þ™yvþzuþyœ ö¢öì„þuþ

21. A particle describes the parabola 2p ar  under a force which is always
directed towards its focus. Then the law of force is given by —

(A) 3P r

(B) 2P r

(C) 4P r

(D) 1P r

21Ð ~„þ!Ýþ „þ’y ~„þ!Ýþ îöìœîû x•#öì̃  x!•î,_ 2p ar  „þÇþþ™öìí †!“þŸ#œ ëy ¢îÅ”y x!•î,öì_îû
˜y!¦þîû x!¦þ›%…# !e«ëûy›y˜– “þy£öìœ îöìœîû ¢)e £öìî éôôôé

(A) 3P r

(B) 2P r

(C) 4P r

(D) 1P r
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22. A wheel makes 200 revolutions per hour. Then its angular velocity in radians
per second is —

(A) 9 radians

(B) 6 radians

(C) 3 radians

(D) 12 radians

22Ð ~„þ!Ýþ ‰þy„þy ²Ì!“þ ‡ ù̂Ýþyëû 200 îyîû ö‡yöìîûÐ “þy£öìœ “þyîû ö„þï!’„þ öî† (angular velocity)
öîû!vþëûy˜ ²Ì!“þ ö¢öì„þöìuþ £öìî ôôôé

(A) 9 öî!û vþëyû ˜

(B) 6 öî!û vþëyû ˜

(C) 3 öî!û vþëyû ˜

(D) 12 öîû!vþëyû ˜

23. The general solution of
2

2
2 5 9 0d y dyx x y

dxdx
    is —

(A)   3
1 2

xc c x e

(B)   3
1 2c c ln x x

(C)   3
1 2c c x x

(D)  
3

1 2
xc c ln x e
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23Ð
2

2
2 5 9 0d y dyx x y

dxdx
    xî„þœ ¢›#„þîû’!Ýþîû ¢y•yîû’ ¢›y•y˜!Ýþ £œ éôôôé

(A)   3
1 2

xc c x e

(B)   3
1 2c c ln x x

(C)   3
1 2c c x x

(D)  
3

1 2
xc c ln x e

24. If  2

0
sin , 1 ,n

nI x xdx n


  then —

(A)    1
12 1

n
n nI n n n I


  

(B)    1
22 1

n
n nI n n n I


  

(C)     22 1
n

n nI n n n I
  

(D)     12 1
n

n nI n n n I
  

24Ð ë!”  2

0
sin , 1n

nI x xdx n


  £ëû– “þy£öìœ éôôôé é

(A)    1
12 1

n
n nI n n n I


  

(B)    1
22 1

n
n nI n n n I


  

(C)     22 1
n

n nI n n n I
  

(D)     12 1
n

n nI n n n I
  
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25. The numerical value obtained by applying the two-point trapezoidal rule to the

integral  1

0

ln 1 x
dx

x


  is —

(A)  1 ln 2 1
2



(B)
1
2

(C)  1 ln 2 1
2



(D)
1 ln 2
2

25Ð ”%£z !î¨% ÝþÆÄy!þ™‹ìëûvþyœ ¢)e ²Ìöìëûy† „þîûöìœ
 1

0

ln 1 x
dx

x


 ¢›y„þœ˜!Ýþîû ¢‚…Äy†“þ ›y˜

£öìî éôôôé

(A)  1 ln 2 1
2



(B)
1
2

(C)  1 ln 2 1
2



(D)
1 ln 2
2

———————
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P - II (1+1+1) G / 20 (N)

2020

MATHEMATICS (General)
Paper Code : II - B

[New Syllabus]

Full Marks : 100 Time : Three Hours

The figures in the margin indicate full marks.
Notations and symbols have their usual meanings.

Group - A
(20 Marks)

Answer any  four questions. 5×4=20

1. Evaluate
 

1 sin
sin 1 cos

x dx
x x

 .

2. Evaluate 64
0

tan x dx


 .

3. Show that the integral 2
0

sin logsinx x dx


  converges and find its value.

4. Evaluate  
1 2

2

0 0

2x y dx dy 

5. Show that 4 42
0

3sin cos
256

x x dx
 


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6. Find the area of the region bounded by 3y x , the y-axis, 3y   and 6y  .

Group - B
(10 Marks)

7. Answer any two questions : 5×2=10

(a) Show that the family of confocal conics
2 2

2 2 1x y
a b

 
   

is self-orthogonal, where a, b are constants and   is a parameter..

(b) Solve the differential equation  2 3 3 0x ydx x y dy  

(c) Solve the differential equation
2

2 3
2 2 xd y dy y x e

dxdx
   . 2+3

Group - C
(20 Marks)

8. Answer any four questions : 5×4=20

(a) For two arbitrary events A and B, show that

       P A B P A P B P AB   

(b) Determine the value of the constant k such that

 
 1 for  0 1,

0 elsewhere

kx x x
f x

    


is a possible probability density function. Compute
1
2

P X    .

(c) For any two random variables X and Y, prove that

     2 2 2E XY E X E Y    .
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(d) If X is a random variable, find the correlation coefficient between 2 3X 
and 2X  .

(e) If the lines of regression of y on x and x on y are respectively
3 2 26x y   and 6 31x y  , find the correlation coefficient between x
and y.

(f) For random variables X and Y with the same mean, the two regression
equations are Y aX b   and X Y    , where , ,a b   and   are

constants. Show that 1
1

b a

 

.

Group - D
(15 Marks)

9. Answer any three questions : 5×3=15

(a) If the third order differences of  f x  is constant and  1 1,f   

 0 0,f     1 1, 2 8f f   and  3 27f  , find  4f  using difference
table.

(b) Find the polynomial of the least degree which attains the prescribed values
of the given points.

0 1 2 3

3 6 11 18

x

y

(c) By using Trapezoidal rule, evaluate the value of
1

20 1
dx

x  taking six equal

sub-intervals of  0,1 , correct upto four decimal places.

(d) Use Simpson’s
1
3 -rd rule to evaluate the value of

 
6

20 1
dx

x
 taking six

equal sub-intervals of [0,6], correct upto three decimal places.
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(e) Find the optimal assignment for a problem with the following cost matrix :

1 2 3 4 5

1

2

3

4

5

8 4 2 6 1

0 9 5 5 4

3 8 9 2 6

4 3 1 0 3

9 5 8 9 5

M M M M M

J

J

J

J

J

Group - F
(20 Marks)

Answer question no. 11 and any one from the rest.

11. Two unequal masses connected by a string hang over a pulley; if the sum of
the masses is a constant, show that the greater the acceleration, the less is the
tension in the string. 5

12. (a) An engine working at a constant rate H draws a load of mass M against

a resistance R. Show that maximum speed attained is H
R  and time taken

to attain half of this speed is  2
1
2log 2MH

R
 . 7

(b) A gun of mass M fires a shell of mass m horizontally and the energy of
the explosion is such as would be sufficient to project the shell vertically

to height h. Show that the velocity of recoil of the gun is  
22m gh

M m M . 8

13. (a) A smooth sphere of mass m impinges on another of mass M at rest, the
direction of motion making an angle of 45° with the line of centres at the

moment of impact. If the coefficient of restitution is 1
2 , show that the

direction of motion of the sphere of mass m is turned through an angle

 1 3
4tan M

M m


 8
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(b) With usual notations obtain the equation of motion for a central orbit in

the form
2

2 2 2
d u F
d h u

u

  , when the central force is governed by inverse

square law, obtain the expressions for eccentricity of the orbit. 7

îDy˜%îy”

Group - A
S20 ˜ÁºîûV

öë ö„þyöì̃ y ‰þyîû!Ýþ ²ÌöìÙÀîû vþz_îû ”yç ­ 5×4=20

1Ð ›y˜ !˜’Åëû „þîû ­
 

1 sin
sin 1 cos

x dx
x x

 .

2Ð ›y˜ !˜’Åëû „þîû ­ 64
0

tan x dx


 .

3Ð ö”…yç 2
0

sin logsinx x dx


  ¢›y„þœ!Ýþ convergent ~î‚ ~îû ›y˜ !˜’Åëû „þîûÐ

4Ð ›y˜ !˜’Åëû „þîû ­  
1 2

2

0 0

2x y dx dy 

5Ð þþþ²Ì›y’ „þîû ­ 4 42
0

3sin cos
256

x x dx
 



6Ð 3y x , y-xÇþ– 3y   ~î‚ 6y   myîûy xyîkþ öÇþe!Ýþîû öÇþešþœ !˜’Åëû „þîûÐ



Page : 26 of 30

Group - B
S10 ˜ÁºîûV

7Ð öë ö„þyöì̃ y ”%!Ýþþ ²ÌöìÙÀîû vþz_îû ”yç ­ 5×2=10

(a) ö”…yç öë– !˜Á¬!œ!…“þ confocal conicsôé~îû þ™!îûîyîû!Ýþ self-orthogonal ­
2 2

2 2 1x y
a b

 
   

öë…yöì̃ a, b £œ •Ê&î„þ ~î‚  £œ ~„þ!Ýþ þ™Äyîûy!›ÝþyîûÐ

(b) ¢›y•y˜ „þîû ­  2 3 3 0x ydx x y dy   .

(c) ¢›y•y˜ „þîû ­
2

2 3
2 2 xd y dy y x e

dxdx
   .

Group - C
S20 ˜ÁºîûV

8Ð öë ö„þyöì̃ y ‰þyîû!Ýþþ ²ÌöìÙÀîû vþz_îû ”yç ­ 5×4=20

(a) öë ö„þy˜ ”%öìÝþy ‡Ýþ˜y A ç B ~îû ‹˜Ä— ²Ì›y’ „þîû öë éôôôé

       P A B P A P B P AB   

(b) •Ê&î„þ k éôé~îû ›y˜ !˜’Åëû „þîû ëyîû ‹˜Ä éôôôé

 
 1   0 1,

0

kx x x
f x

    


ë!”

x˜Äe

£œ ~„þ!Ýþ possible probability density function.
1
2

P X     ~îû ›y˜ !˜’Åëû

„þîûÐ

(c) öë ö„þyöì̃ y ”%öìÝþy random variables X éç Y ~îû ‹˜Ä– þ²Ì›y’ „þîû öë éôôôé

     2 2 2E XY E X E Y    .
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(d) ë!” X ~„þ!Ýþ random variables £ëû– “þöìî 2 3X   ç 2X  ~îû ›öì•Ä
correlation coefficient öîîû „þîûÐ

(e) ë!” éxôé~îû çþ™îû yéôé~îû ~î‚ yéôé~îû çþ™îû xéôé~îû regression lineéôé=!œ ëíye«öì›
3 2 26x y   ç 6 31x y   £ëû– “þöìî x ç y éôé~îû ›öì•Ä correlation
coefficient öîîû „þîûÐ

(f) ~„þ£z mean ~îû random variables X ç Y ~îû ‹˜Ä regression equations =!œ
ëíye«öì› Y aX b  ç X Y    – öë…yöì˜ , ,a b  –  =!œ £œ •Ê&î„þÐ

ö”…yç öë– 1
1

b a

 

.

Group - D
S15 ˜ÁºîûV

9Ð öë ö„þyöì̃ y !“þ˜!Ýþþ ²ÌöìÙÀîû vþz_îû ”yç ­ 5×3=15

(a) ë!”  f x éôé~îû “,þ“þ#ëû e«öì›îû differences •Ê&î„þ £ëû ~î‚  1 1,f     0 0,f 
   1 1, 2 8f f   ~î‚  3 27f  , difference table îÄî£yîû „þöìîû  4f ôé~îû

›y˜ öîîû „þîûÐ

(b) !˜Á¬!œ!…“þ Šé„þ “þy!œ„þyîû ¢y£yëÄ )̃Ä˜“þ› ›yeyîû îýþ™” ~îû ›y˜ öîîû „þîû ­

0 1 2 3

3 6 11 18

x

y

(c) Trapezoidal rule îÄî£yîû „þöìîû [0, 1] ~îû ¢›y˜ Šéëû!Ýþ sub-intervals !˜öìëû ‰þyîû

”Ÿ!›„þ ßþiy˜ þ™ëÅhsþ ›y˜ !˜’Åëû „þîû ­
1

20 1
dx

x  .

(d) Simpson’s
1
3 rd rule îÄî£yîû „þöìîû [0, 6] ~îû ¢›y˜ Šéëû!Ýþ sub-intervals !˜öìëû

!“þ˜ ”Ÿ!›„þ ßþiy˜ þ™ëÅhsþ ›y˜ !˜’Åëû „þîû ­
 

6
20 1

dx
x

.
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(e) Newton-Raphson þ™kþ!“þ îÄî£yîû „þöìîû ‰þyîû ”Ÿ!›„þ ßþiy˜ þ™ëÅhsþ !˜Á¬!œ!…“þ equation
!Ýþîû Ç%þo“þ› •˜yd„þ î#‹éôé~îû ›y˜ !˜’Åëû „þîû ­ 3 23 9 8 0x x   .

Group - E
S15 ˜ÁºîûV

10Ð öë ö„þyöì̃ y !“þ˜!Ýþþ ²ÌöìÙÀîû vþz_îû ”yç ­ 5×3=15

(a) !˜Á¬!œ!…“þ !¢öìÞÝþ›!Ýþîû basic feasible solution !˜’Åëû „þîû ­

1 2 3 4

1 2 3 4

2 3 4 8
2 6 7 3

x x x x
x x x x
   

    

öë…yöì̃ 1 2 3 4, , , 0x x x x  .

(b) Graphical method-~îû ¢y£yöìëÄ ¢›y•y˜ „þîû ­

Maximize 3
subject to 3 6 8

5 2 10
, 0

z x y
x y

x y
x y

 
 
 



(c) Simplex method-~îû ¢y£yöìëÄ ¢›y•y˜ „þîû ­

Maximize 2 3
subject to 2 5 10

3 8 24
, 0

z x y
x y
x y

x y

 
 
 


(d) !˜Á¬!œ!…“þ L.P.P. !Ýþîû dual öœ… ­é

Maximize 2 5 6
subject to 5 6 3,

2 4 4,
5 3 1,

3 3 7 6,
, , 0.

z x y w
x y w
x y w
x y w
x y w

x y w

  
  

   
  

   

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(e) !˜Á¬!œ!…“þ cost matrix-!Ýþîû optimal assignmentéôé~îû ›y˜ !˜’Åëû „þîû ­éé

1 2 3 4 5

1

2

3

4

5

8 4 2 6 1

0 9 5 5 4

3 8 9 2 6

4 3 1 0 3

9 5 8 9 5

M M M M M

J

J

J

J

J

Group - F
S20 ˜ÁºîûV

11 ˜‚ ²ÌöìÙÀîû vþz_îû ”yç ~î‚ îy!„þ=öìœy öíöì„þ öë ö„þyöì̃ y ~„þ!Ýþ ²ÌöìÙÀîû vþz_îû ”yç ­

11Ð ”%!Ýþ x¢› ¦þîû ~„þ!Ýþ ¢%öì“þyîû ¢y£yöìëÄ ë%_« £öìëû ~„þ!Ýþ „þ!þ™„þöìœîû vþzþ™îû G%þœöìŠéÐ ë!” ¦þîû”%!Ýþîû
öëy†šþœ •Ê&î„þ £ëû– ö”…yç öë– cîû’ ë“þ öîŸ# £öìî– ¢%öì“þyîû Ýþy˜ “þ“þ „þ› £öìîÐ 5

12Ð (a) ~„þ!Ýþ ësþf Héôé•Ê&î„þ £yöìîû „þy‹ „þöìîû R îy•yîû !îþ™îû#öì“þ Méôé¦þöìîûîû ~„þ!Ýþ îlßþöì„þ Ýþyöì̃ Ð

ö”…yç öë– ¢îÅy!•„þ öë †!“þ x‹Å̃  „þîûy £ëû “þy £œ H
R  ~î‚ ~£z †!“þîû xöì•Å„þ

x‹Å̃  „þîûöì“þ öë ¢›ëû œyöì† “þy £œ  2
1
2log 2MH

R
 . 7

(b) M-¦þöìîûîû ~„þ!Ýþ „þy›y˜ x %̃¦)þ!›„þ¦þyöìî m-é¦þöìîûîû ~„þ!Ýþ ö†yœy !˜öìÇþþ™ „þöìîû ~î‚
!îöìßþ³þyîûöì’îû ¢›ëû vþzêþ™§¬ Ÿ!_« ú ö†yœyöì„þ héôévþzF‰þ“þy þ™ëÅhsþ vþzê!Çþ® „þîûöì“þ ëöìíÜTÐ

ö”…yç öë– „þy›y˜!Ýþîû þ™Øþy”þ™¢yîûöì’îû †!“þöìî† £ëû  
22m gh

M m M . 8
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13. (a) !î×y›îû“þ xîßþiyëû m -¦þöìîûîû ~„þ!Ýþ ö†yœ„þ M-é¦þöìîûîû x˜Ä xyöìîû„þ!Ýþöì„þ •yEþy ö”ëû–
†!“þþ™öìíîû !”„þ!Ýþ– •yEþyîû ›%£)öì“Åþ– ö„þwmöìëûîû ¢‚öìëy† ¢îûœöìîû…yîû ¢yöìí 45° ö„þy’

vþzêþ™§¬ „þöìîûÐ ë!” restitution ¢£öì†îû ›y˜ 1
2  £ëû– “þöìî ö”…yç öë m ¦þöìîûîû

ö†yœ„þ!Ýþîû †!“þþ™öìíîû !”„þ!Ýþ  1 3
4tan M

M m


  xyî!“Åþ“þ £ëûÐ 8

(b) ²Ì‰þ!œ“þ îûy!Ÿéôé²Ì“þ#öì„þîû ¢y£yöìëÄ ö„þw#ëû „þÇþþ™öìíîû †!“þîû ¢›#„þîû’!Ýþ
2

2 2 2
d u F
d h u

u

 

xy„þyöìîû ²Ì!“þÛþy „þîû– ë…˜ ö„þw#ëû Ÿ!_« !îþ™îû#“þ î†Å ¢)e myîûy !˜ëû!sþf“þ £ëû– „þÇþþ™í!Ýþîû
vþzêöì„þw“þyîû ²Ì„þyŸ !˜’Åëû „þîûÐ 7

———————


