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P - I (1+1+1) G / 20 (N)/SUP

2020

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

[New Syllabus]
(Supplementary)

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 : I - A

Full Marks : 50 Time : One Hour

Choose the correct answer.

Each question carries 2 marks.

1. The value of  4 3ni   is —

(A) 1

(B) –1

(C) i

(D) –i

1.  4 3ni  éôé~îû ›y˜ „þ“þÚ

(A) 1

(B) – 1

(C) i

(D) – i

2. If  z = x + iy represents a complex number, then | 1 | 2 | |z z i  

represents —

(A) a circle

(B) an ellipse

(C) a hyperbola

(D) a pair of straight lines
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2. ë!” z = x + iy ~„þ!Ýþ ‹!Ýþœ îûy!Ÿ £ëû– “þöìî | 1 | 2 | |z z i    vþzþ™ßþiyþ™˜ „þöìîû éôôôé

(A) ~„þ!Ýþ î,_

(B) ~„þ!Ýþ vþzþ™î,_

(C) ~„þ!Ýþ x!•î,_

(D) ~„þöì‹yvþüy ¢îûœöìîû…y

3. If | | | |a b a b  
   , then the angle between a  and b


 is —

(A) 0

(B) 2


(C) 3


(D) 4


3. ë!” | | | |a b a b  
   £ëû– “þöìî a  ~î‚ b


éôé~îû ›•Äî“Åþ# ö„þy’!Ýþîû ›y˜ £öìî éôôôé

(A) 0

(B) 2


(C) 3


(D) 4
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4. The equation 8 1 0x    has —

(A) no real root

(B) one real root

(C) two positive real roots

(D) one negative real root

4. 8 1 0x    ¢›#„þîû’!Ýþîû

(A) ö„þyöì̃ y îyhßþî î#‹ ö˜£z

(B) ~„þ!Ýþ îyhßþî î#‹ xyöìŠé

(C) ”%öìÝþy •˜yd„þ îyhßþî î#‹ xyöìŠé

(D) ~„þ!Ýþ }’yd„þ îyhßþî î#‹ xyöìŠé

5. For any complex number z —

(A) Re(iz) = i Re(z)

(B) Re(iz) = –Re(z)

(C) Re(iz) = –Im(z)

(D) Re(iz) = iIm(z)

5. öë ö„þyöì̃ y ‹!Ýþœ îûy!Ÿ zéôé~îû ‹˜Ä

(A) Re(iz) = i Re(z)

(B) Re(iz) = –Re(z)

(C) Re(iz) = –Im(z)

(D) Re(iz) = iIm(z)
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6. A particle acted on by constant forces ˆˆ ˆ4 3i j k   and ˆˆ ˆ3i j k  , is

displaced from the point ˆˆ ˆ2 3i j k   to the point ˆˆ ˆ5 4i j k  . Then the

work done by the forces on the particle is —

(A) 40 units

(B) 20 units

(C) 50 units

(D) 6 units

6. ”%!Ýþ îœ ˆˆ ˆ4 3i j k   ~î‚ ˆˆ ˆ3i j k  ~„þ!Ýþ „þ’yöì„þ ˆˆ ˆ2 3i j k   !î¨% öíöì„þ
ˆˆ ˆ5 4i j k  !î¨%öì“þ !˜öìëû ëyëûÐ îœ=!œ myîûy „þ’y!Ýþîû vþzþ™öìîû „,þ“þ„þyëÅéôé~îû þ™!îû›y’

£œ éôôôé

(A) 40 ~„þ„þ

(B) 20 ~„þ„þ

(C) 50 ~„þ„þ

(D) 6 ~„þ„þ

7. The vector perpendicular to each of the vectors ˆˆ ˆ6 2 3i j k   and

ˆˆ ˆ3 6 2i j k   is —

(A) ˆˆ ˆ14 21 42i j k 

(B) ˆˆ ˆ14 21 42i j k 

(C) ˆˆ ˆ21 42i j k 

(D) ˆˆ ˆ14 21 4i j k 
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7. ˆˆ ˆ6 2 3i j k  ~î‚ ˆˆ ˆ3 6 2i j k  ö¦þQîû ”%!Ýþîû vþzþ™îû œÁº ö¦þQîû ˜#öì‰þîû ö„þy˜!ÝþÚ

(A) ˆˆ ˆ14 21 42i j k 

(B) ˆˆ ˆ14 21 42i j k 

(C) ˆˆ ˆ21 42i j k 

(D) ˆˆ ˆ14 21 4i j k 

8. If A and B are two subspaces of a vector space V, then —

(A) A B is not a subspace of V

(B) A B is a subspace of V

(C) A B is a subspace of V if one of them is contained in other

(D) None of the above

8. ë!” A ~î‚ B ”%!Ýþ subspaces £ëû V vector spaceéôé~îû– “þöìî éôôôé

(A) A B Vôé~îû subspace ˜ëû

(B) A B £œ Vôé~îû subspace

(C) A B Véôé~îû subspace £öìî ë!” ö„þyöì̃ y ~„þ!Ýþ x˜Ä!Ýþîû ›öì•Ä ‘%þöì„þ íyöì„þ

(D) vþzþ™öìîûîû ö„þyöì̃ y!Ýþ !àþ„þ ˜ëû

9. If  and   are the roots of the equation 2 1 0x   , then 2020 2020 

is equal to —

(A) 0

(B) –2

(C) –1

(D) 2
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9. ë!”  ~î‚ , 2 1 0x    ¢›#„þîûöì’îû î#‹ £ëû– “þöìî 2020 2020  éôé~îû ›y˜
£œ éôôôé

(A) 0

(B) – 2

(C) – 1

(D) 2

10. Consider the following subspace of 3 , W = {(x, y, z} 3  |
2x + 2y + z = 0, 3x + 3y – 2z = 0, x + y – 3z = 0}. The dimension of
W is —

(A) 0

(B) 1

(C) 2

(D) 3

10. 3 ô~îû subspace W = {(x, y, z} 3 Ð 2x + 2y + z = 0, 3x + 3y – 2z =
0, x + y – 3z = 0}ôé~îû dimension ˜#öì‰þîû ö„þy˜!ÝþÚ

(A) 0

(B) 1

(C) 2

(D) 3
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11. If   be a multiple root of order 3 of the equation

 4 2 0, 0 ,x bx cx d d      then   equals —

(A)
8
3
d
c

(B)
8
3
d
c



(C)
3
8
d
c

(D)
8
3

c
d

11. ë!”   4 2 0, 0 ,x bx cx d d     ¢›#„þîû’!Ýþîû ~„þ!Ýþ 3 e«öì›îû îý î#‹ £ëû–
“þöìî é ôé~îû ›y˜ £œ éôôôé

(A)
8
3
d
c

(B)
8
3
d
c



(C)
3
8
d
c

(D)
8
3

c
d
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12. Let :f A B  and :g B C  be two mappings such that g f is

injective. Then  —

(A) f is injective but g need not be

(B) g is injective but f need not be

(C) both f and g are injective

(D) both f and g are not injective

12. •!îû– :f A B  ~î‚ :g B C £œ ”%!Ýþ ~›˜ xöìþ™Çþ„þ ëyöì“þ g f xöìþ™Çþ„þ!Ýþ
injective £ëûÐ “þy£öìœ éôôôé

(A) f !Ýþ injective !„þlsþ g !Ýþ ˜ëû

(B) g !Ýþ injective !„þlsþ f !Ýþ ˜ëû

(C) vþz¦þëû f ~î‚ g £œ injective

(D) vþz¦þëû f ~î‚ g injective ˜ëû

13. Let :f    be a function defined as   | |f x x x , for each x  .
Which one of the following is correct ?  —

(A) f is one-one but not onto

(B) f is onto but not one-one

(C) f is both one-one and onto

(D) f is neither one-one nor onto

13. •!îû–  : : | |f f x x x   x  ˜#öì‰þîû ö„þy˜!Ýþ ¢!àþ„þÚ

(A) f £œ one-one !„þlsþ onto ˜ëû

(B) f £œ onto !„þlsþ one-one ˜ëû

(C) f £œ vþz¦þëû one-one ~î‚ onto

(D) f one-one ~î‚ ontoôé~îû ›öì•Ä ö„þyöì̃ y!Ýþ£z ˜ëû
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14. Let   3
1 , , : 2 6 7 0S x y z x y z     and

  3
2 , , : 3 0S x y z x y z      Then  1 2dim S S  is —

(A) 1

(B) 3

(C) 5

(D) 4

14. •!îû–   3
1 , , : 2 6 7 0S x y z x y z      ~î‚

  3
2 , , : 3 0S x y z x y z     “þy£öìœ  1 2dim S S éôé~îû ›y˜ £öìîé ôôôé

(A) 1

(B) 3

(C) 5

(D) 4

15. A, B, C are subsets of the universal set S and if A B A C   and

A B A C  , then —

(A) A = B

(B) A = C

(C) B = C

(D) None of these
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15. A, B, C £œ ¢y!îÅ„þ set Sôé~îû !“þ˜!Ýþ subsetsÐ ë!” A B A C  ~î‚
A B A C  é£ëû– “þöìî ôôôé

(A) A = B

(B) A = C

(C) B = C

(D) ö„þyöì̃ y!Ýþ ˜ëû

16. Let (G, ) be a group. A mapping :f G G  defined by

  1,f x x x G  . Then f is —

(A) one-one but not onto

(B) onto but not one-one

(C) one-one and onto

(D) none of the above

16. •!îû– (G,) £œ ~„þ!Ýþ group. ~„þ!Ýþ xöìþ™Çþ„þ   1: : ,f G G f x x x G  

“þy£öìœ f £öìî ôôôé

(A) one-one !„þlsþ onto ˜ëû

(B) onto !„þlsþ one-one ˜ëû

(C) one-one ~î‚ onto

(D) ö„þyöì̃ y!Ýþ£z ˜ëû



Page : 13 of 24

17. If   1, :f x y S y
x

     
 

  is a mapping from S to  , then —

(A) S  

(B)  0S  

(C) S 

(D) S 

17. ë!”   1, :f x y S y
x

     
 

 ~„þ!Ýþ xöìþ™Çþ„þ £ëû S öíöì„þ  ôé~– “þöìî éôôôé

(A) S  

(B)  0S  

(C) S 

(D) S 

18. In a group (G,), a be an element of order 30. Then the order of a18

is —

(A) 5

(B) 6

(C) 18

(D) 30
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18. ‘ a’ £œ (G,)éôé~îû groupéôé~îû ~„þ!Ýþ 30 e«öì›îû vþzþ™y”y˜ “þy£öìœ a18ôé~îû e«› £öìî éôôôé

(A) 5

(B) 6

(C) 18

(D) 30

19. If an abelian group G of order 10 is cyclic, then —

(A) there exists an element of order 4

(B) there exists an element of order 2

(C) there exists an element of order 6

(D) there exists an element of order 8

19. ë!” ~„þ!Ýþ 10 e«öì›îû Abelian group G cyclic £ëû– “þöìî éôôôé

(A) 4 e«öì›îû ~„þ!Ýþ vþzþ™y”y˜ þ™yçëûy ëyöìî

(B) 2 e«öì›îû ~„þ!Ýþ vþzþ™y”y˜ þ™yçëûy ëyöìî

(C) 6 e«öì›îû ~„þ!Ýþ vþzþ™y”y˜ þ™yçëûy ëyöìî

(D) 8 e«öì›îû ~„þ!Ýþ vþzþ™y”y˜ þ™yçëûy ëyöìî

20. The function   | |f x x  is —

(A) discontinuous everywhere

(B) continuous only at x = 0

(C) continuous everywhere

(D) discontinuous at x = 0
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20.   | |f x x  xöìþ™Çþ„þ!Ýþ

(A) ¢î ‹yëû†yëû !î!FŠé§¬

(B) ~„þ›ye x = 0 ö“þ !˜îûî!FŠéé§¬

(C) ¢î ‹yëû†yëû !˜îûî!FŠéé§¬

(D) x = 0 ö“þ !î!FŠé§¬

21. The value of lim 2 sin
2

n
nn

a


 
 
 

 is —

(A) a

(B) 0

(C) 

(D) does not exist

21. lim 2 sin
2

n
nn

a


 
 
 

ôé~îû ›y˜ £œ éôôôé

(A) a

(B) 0

(C) 

(D) x!hßþc ö˜£z
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22. The value of
1 12 3lim

2 3

n n

n nn

 






 is —

(A) 3

(B) 0

(C) 2

(D) 1

22.
1 12 3lim

2 3

n n

n nn

 






éôé~îû ›y˜ £œ ôôôé

(A) 3

(B) 0

(C) 2

(D) 1

23. The sequence  nx  where
211

n

nx
n

   
 

converges to —

(A) e

(B) 2e

(C) e

(D) None of these
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23.  nx sequence, öë…yöì˜
211

n

nx
n

   
 

!Ýþ converge „þöìîû ˜#öì‰þîû ö„þy˜!Ýþ

¢‚…Äyöì“þÚ

(A) e

(B) 2e

(C) e

(D) ö„þyöì̃ y!Ýþ ˜ëû

24. The sequence  nx , where   2 11 n
n

nx
n


   is —

(A) convergent

(B) divergent

(C) finitely oscillatory

(D) infinitely oscillatory

24.  nx sequence, öë…yöì̃   2 11 n
n

nx
n


   !Ýþ

(A) x!¦þ¢yîû#

(B) xþ™¢yîû#

(C) ¢¢#›¦þyöìî ö”y”%œÄ›y˜

(D) ö”y”%œÄ›y˜ x¢#›¦þyöìî
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25. The sum of the series
1 1 2 1 2 3 ...
1! 2! 3!

  
    is —

(A) e

(B)
2
e

(C)
3
2
e

(D) 1
2
e


25.
1 1 2 1 2 3 ...
1! 2! 3!

  
   ö×’#!Ýþîû ¢›!ÜT £œ éôôôé

(A) e

(B)
2
e

(C)
3
2
e

(D) 1
2
e


——————
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P - I (1+1+1) G / 20 (N)/SUP

2020

MATHEMATICS (General)
Paper Code : I-B
(New Syllabus)

[Supplementary]

Full Marks : 100 Time : Three Hours

The figures in the margin indicate full marks.

Notations have their usual meanings.
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îDy˜%îy”

!î¦þy† éôé „þ

S›y˜  15V

1. (a) 4 2ni  ô~îû ›y˜ !˜’Åëû „þîûÐ 1

(b) ë!” a, b, x îyhßþî ¢‚…Äy £ëû ~î‚ | | 1a ib   “þy£öìœ ²Ì›y’ „þîû öë  ixa ib ~„þ!Ýþ purely îyhßþî

¢‚…ÄyÐ 2
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(c) ë!” 3 3x px q  ôé~îû vþzêþ™y”„þ  2x  £ëû– “þy£öìœ ²Ì›y’ „þîû 2 34 0q p  2

2. ²Ì›y’ „þîû 2 2
2sin log a ib abi

a ib a b
     

5

3. Cardan’s þ™kþ!“þöì“þ ¢›y•y˜ „þîû  3 18 35 0x x   5

4. ö”…yç öë

 
2 2

32 2 2 2

2 2

1 2 2

2 1 2 1

2 2 1

a b ab b

ab a b a a b

b a a b

  

    

  
5

5.
1 7 1
2 3 4
5 0 5

A
 
   
 
 

 ›Äy!ÝþÆ:öì„þ ~„þ!Ýþ Symmetric ~î‚ ~„þ!Ýþ Skew-Symmetric matrix ôé~îû öëy†šþœ

xy„þyöìîû ²Ì„þyŸ „þîûÐ 5

!î¦þy† éôé …

S›y˜  15V

6. (a) ëy‰þy£z „þîû öë {1, 2, 3, 4, 5, 6} ö¢Ýþ!Ýþîû vþzþ™öìîû f permutation !Ýþ xë%@Â ˜y ë%@Â– öë…yöì̃

1 2 3 4 5 6
2 3 5 6 1 4

f  
  
 

1

(b) ë!” ~„þ!Ýþ Group Géôé~îû ²Ì!“þ!Ýþ vþzþ™y”yöì̃ îû !îþ™îû#“þ vþzþ™y”y˜ ö¢ !˜öì‹£z £ëû– “þy£öìœ ²Ì›y’ „þîû öë G
~„þ!Ýþ abelian group. 2

(c) ²Ì›y’ „þîû öë ²Ì!“þ!Ýþ Cyclic group-£z abelian £ëûÐ 2

7. ²Ì›y’ „þîû öë ~„þ!Ýþ group (G,)ô~îû öë ö„þyöì̃ y ”%!Ýþ sub groupéôé~îû öŠé” xyöìîû„þ!Ýþ subgroup £öìîÐ 5

8. xy yz zx  éôé~îû canonical form!Ýþ !˜’Åëû „þîûÐ 5

9. ²Ì›y’ „þîû öë– ~„þ!Ýþ finite dimensional ö¦þQîû ößþ™¢éôé~ öë ö„þyöì̃ y ”%!Ýþ ébasisôé~ ¢›y˜ ¢‚…Ä„þ ö¦þQîû
íy„þöìîÐ 5

10. ²Ì›y’ „þîû öë : ,
2
a b

a b
b a

  
  

  
  ö¢Ýþ!Ýþ ›Äy!ÝþÆ:éôé~îû ²Ì‰þ!œ“þ öëy† ç =öì’îû ¢yöìþ™öìÇþ ~„þ!Ýþ field £öìîÐ

5
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!î¦þy† éôé †

S›y˜  10V

11. ²Ì›y’ „þîû öë ˆˆ ˆ3 4i j k   !î¨%†y›# ˆˆ ˆ2i j k   îœéôé~îû torque ˆˆ ˆ2 3i j k  !î¨%îû ¢yöìþ™öìÇþ

 ˆˆ ˆi j k    £öìîÐ 5

12. ~„þ!Ýþ !e¦%þöì‹îû Ÿ#¡ìÅ!î¨%=!œîû xîßþiy˜ ö¦þQîû ëíye«öì› ˆˆ ˆ 2 ,i j k  ˆˆ ˆ2 2 3i j k  ~î‚ ˆˆ ˆ3i j k  Ð
!e¦%þ‹!Ýþîû öÇþešþœ !˜’Åëû „þîûÐ 5

13. ö¦þQîû þ™kþ!“þöì“þ ²Ì›y’ „þîû öë x•Åî,_ßþi ö„þy’ ¢›öì„þy’Ð 5

14. ‰þyîû!Ýþ ö¦þQîû , , ,   
   ~›˜ öë    

  
 ~î‚     

   Ð ²Ì›y’ „þîû öë   
  ~î‚  

 

¢›öìîû…Ð 5

!î¦þy† éôé ‡

S›y˜  25V

15. ”%!Ýþ pair of straight lines 2 22 0x pxy y    ~î‚ 2 22 0x qxy y   ~›˜ öë ²Ì!“þ!Ýþ pair x˜Ä
pairéôé~îû ›•Äî“Åþ# ö„þy’öì„þ ¢›!m…![þ“þ „þöìîûÐ ²Ì›y’ „þîû 1 0pq   Ð 5

16. ²Ì›y’ „þîû ë!” 2 22 0ax hxy by   ~î‚ 1lx my   ¢îûœöìîû…y !“þ˜!Ýþ ~„þ!Ýþ ¢›öì„þy’# !e¦%þ‹ †àþ˜

„þöìîû– “þöìî   2 22 0a b al hlm bm     £öìîÐ 5

17. 2 26 5 6 14 5 4 0x xy y x y       ö„þ Canonical forméôé~ reduce „þîûÐ Conicéôé~îû ²Ì„þyîû !˜’Åëû „þîûÐ
5

18. (2, 1, 4) !î¨%†y›# ~î‚ 2 4 0x y z    ç 2 3 5 0x y z     ¢›“þöìœîû (Plane) vþzþ™îû œÁº
Planeéôé~îû ¢›#„þîû’ !˜’Åëû „þîûÐ 5

19. (2, –1, 1)  !î¨% öíöì„þ 3x y z   ¢›“þöìœîû ”)îûc !˜’Åëû „þîû ëy£y 2, 3, –4 direction ratio ë%_«
~„þ!Ýþ ¢îûœöìîû…yîû ¢›yhsþîûyœÐ 5

20. ²Ì›y’ „þîû öë 2 12x a y z     ~î‚ 2 6 6x y a z a     ¢îûœöìîû…y ”%!Ýþîû ›öì•Ä Shortest
distance 2a. 5

21. bcx cay abz abc   ¢›“þœ!Ýþ „þyöì“Åþ¢#ëû xÇþ=!œöì„þ ëíye«öì› A, B ç C !î¨%öì“þ öŠé” „þöìîûÐ ABC
î,öì_îû ¢›#„þîû’ !˜’Åëû „þîûÐ 5
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22. ö”…yç öë 1
n

n
 
  

~„þ!Ýþ Cauchy SequenceÐ 5

23.   5 4 312 45 40 1,f x x x x x      xöìþ™Çþ„þ!Ýþîû ö„þy˜ !î¨%öì“þ ‰þîû› ~î‚ xî› ›y˜ xyöìŠé !˜’Åëû „þîûÐ

5

24. ²Ì›y’ „þîû öë  éôé~îû öë ö„þy˜ ¢¢#› ö¢Ýþ Closed £öìîÐ 5

25. ²Ì›y’ „þîû öë– ë!”  nu  ~„þ!Ýþ îyhßþî ¢‚…Äyîû sequence ëy£y l îyhßþî ¢‚…Äyöì“þ converge „þöìîû– “þöìî

 nu éôé~îû öëéôéö„þy˜ sub-sequence léôé~ converge „þîûöìîÐ 5

26.
3 1log
2 3
xy e

x
   
 

éôé~îû Asymptote =!œ !˜’Åëû „þîûÐ 5

27. ²Ì›y’ „þîû öë  éôé~îû öë ö„þyöì̃ y ”%!Ýþ closed setéôé~îû union closed set £öìîÐ 5

28. 2 3
1 1 1 ...

1 2 1 2 1 2
  

  
ôé~îû convergence þ™îû#Çþy „þîûÐ 5

29. 2/3 2/3 2/3x y a  éôé~îû vþzþ™îû xî!ßþi“þ (x, y) !î %̈öì“þ radius of curvature !˜’Åëû „þîûÐ 5

30. ²Ì›y’ „þîû öë ›)œ!î¨%îû ¢yöìþ™öìÇþ 2/3 2/3 2/3x y a  éôé~îû Pedal equation 2 2 23r p a  . 5
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