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

2020

MATHEMATICS (General)
Paper Code : I - 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 : I - A
Full Marks : 50 Time : One Hour

Notations and symbols have their usual meanings.

Choose the correct answer.

Each question carries 2 marks.

1. Let n be a positive integer and a > b > 0. If
1
na  and

1
nb  are positive nth

roots of a and b respectively, then which of the following is true?

(A)
1 1
n na b

(B)
1 1
n na b

(C)
1 1
n na b

(D) None of above

1. •îûy ëy„þ n ~„þ!Ýþ •˜yd„þ þ™)’Å¢‚…Äy ~î‚ a > b > 0Ð ë!”
1
na ~î‚

1
nb  ëíye«öì› a

~î‚ béôé~îû •˜yd„þ n “þ› î#‹ £ëû– “þöìî ö„þy ä̃ vþz!_«!Ýþ ¢“þÄÚ

(A)
1 1
n na b

(B)
1 1
n na b

(C)
1 1
n na b

(D) vþzþ™öìîûîû ö„þyöì̃ y!Ýþ£z ˜ëû

2. The linear Diophantine equation ax by c  has a solution if and only if —

(A) gcd(a, c)|b

(B) gcd(a, b)|c

(C) gcd(b, c)|a

(D) c|gcd(a, b)
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2. ÷îû!…„þ vþy£zçšþÄyrÝþy£z̃ (Diophantine) ¢›#„þîû’ ax by c  éôé~îû ¢›y•y˜ íy„þöìî ë!”
~î‚ ö„þîœ ë!” éôôôé

(A) gcd(a, c)|b

(B) gcd(a, b)|c

(C) gcd(b, c)|a

(D) c|gcd(a, b)

3. The maximum value of

1 1 1

1 1 sin 1

1 cos 1 1

 

 

 ( is real number) is —

(A) 1
2

(B) 3
2

(C) 2

(D) 2 3

3. ë!”   ~„þ!Ýþ îyhßþî ¢‚…Äy £ëû– “þöìî

1 1 1

1 1 sin 1

1 cos 1 1

 

 

éôé~îû ¢öìîÅyF‰þ ›y˜

£öìî éôôôé

(A) 1
2

(B) 3
2

(C) 2

(D) 2 3
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4. The curve represented by the equations 2sin , 2cosx t y t   is —

(A) a parabola

(B) a circle

(C) a hyperbola

(D) an ellipse

4. 2sin , 2cosx t y t  ¢›#„þîû’mëû myîûy öë îe«öìîû…yöì„þ !˜öì”ÅŸ „þöìîû– ö¢!Ýþ £öìœy éôôôé

(A) x!•î,_

(B) î,_

(C) þ™îûyî,_

(D) vþzþ™î,_

5. The curve   2
1

1
f x

x



 has —

(A) only one vertical asymptote

(B) only one horizontal asymptote

(C) exactly one vertical and one horizontal asymptote

(D) none of these

5.   2
1

1
f x

x



 îe«öìîû…y!Ýþîû ‹˜Ä éôôôé

(A) ö„þîœ›ye ~„þ!Ýþ vþzœÁº x¢#› þ™í xyöìŠé

(B) ö„þîœ›ye ~„þ!Ýþ x %̃¦)þ!›„þ x¢#› þ™í xyöìŠé

(C) !˜!”ÅÜT¦þyöìî ~„þ!Ýþ vþzœÁº ç ~„þ!Ýþ x %̃¦)þ!›„þ x¢#› þ™í xyöìŠé

(D) ö„þyöì̃ y!Ýþ£z ˜ëû



Page : 6 of 27

6. 1
1 2 3 ...lim

p p p p

pn
n

n 

     is

(A)
1

1p 

(B) 1
1p 

(C) 1
1 p

(D) 1 1
1p p 

6. 1
1 2 3 ...lim

p p p p

pn
n

n 

    £öìœy éôôôé

(A)
1

1p 

(B) 1
1p 

(C) 1
1 p

(D) 1 1
1p p 

7. The value of (1 + i)100 is —

(A)  1002 cos100 sin100i 

(B)  1002 cos 25 sin 25i 

(C)  502 cos100 sin100i 

(D)  502 cos25 sin 25i 
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7. (1 + i)100éôé~îû ›y˜ £öìî éôôôé

(A)  1002 cos100 sin100i 

(B)  1002 cos 25 sin 25i 

(C)  502 cos100 sin100i 

(D)  502 cos25 sin 25i 

8. If every element of a group G is its own inverse, then G is —

(A) finite

(B) infinite

(C) cyclic

(D) abelian

8. ë!” ~„þ!Ýþ ”œ Géôé~îû ²Ì!“þ!Ýþ !î¨% “þyîû !˜öì‹îû xöì̃ y˜Ä„þ £ëû “þöìî G éôôôé

(A) ¢¢#›

(B) x¢#›

(C) ‰þe«#„þ (cyclic)

(D) xÄyöìî!œëûy˜ (abelian)

9. The least upper bound of the set { 1 : nn  is a positive integer} is —

(A) 1

(B) 0

(C) – 1

(D) None of the above
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9. { 1 : nn £öìœy ~„þ!Ýþ •˜yd„þ þ™)’Å ¢‚…Äy} éôôô é~£z ö¢Ýþ!Ýþîû „þ›þ™öìÇþ vþzþ™öìîûîû xyîkþ (Least

upper bound) £öìœy —

(A) 1

(B) 0

(C) – 1

(D) vþzþ™öìîûîû ö„þyöì̃ y!Ýþ£z ˜ëû

10. The polar form of a complex number is —

(A)  tan cotr i 

(B)  sec tanr i 

(C)  cos sinr i 

(D)  sin cosr i 

10. öë ö„þyöì̃ y ‹!Ýþœ ¢‚…Äyîû öþ™yœyîû †àþ˜!Ýþ £öìœy éôôôé

(A)  tan cotr i 

(B)  sec tanr i 

(C)  cos sinr i 

(D)  sin cosr i 
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11. The values of x for which the matrix

3 2 2

2 4 1

2 4 1

x

A x

x

 
 
  
 
     

 is singular

are —

(A) 0, 1

(B) 1, 3

(C) 3, 2

(D) 0, 3

11. x éô é~îû ö„þy’ ›y˜möìëûî û ‹˜Ä ›Äy!Ýþ Æ:

3 2 2

2 4 1

2 4 1

x

A x

x

 
 
  
 
     

!Ýþ !¢D%œyîû

(singular) £öìîÚ

(A) 0, 1

(B) 1, 3

(C) 3, 2

(D) 0, 3

12. If ˆ ˆˆ ˆ ˆ ˆ4 2 , 3 2 7a i j k b i j k     
  and ˆˆ ˆ2 4 ,c i j k  


then a vector d


 which

is perpendicular to both a and b

 and . 15c d 

  is —

(A)  1 ˆˆ ˆ160 5 703 i j k 

(B)  1 ˆˆ ˆ160 5 703 i j k 

(C)  1 ˆˆ ˆ160 5 703 i j k  

(D)  1 ˆˆ ˆ160 5 703 i j k 
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12. •îûy ëy„þ– ˆ ˆˆ ˆ ˆ ˆ4 2 , 3 2 7a i j k b i j k     
 ~î‚ ˆˆ ˆ2 4 ,c i j k  


“þöìî ö¦þQîû d



ëy£y a ~î‚ b


vþz¦þöìëûîû ¢!£“þ vþzœÁº ~î‚ . 15c d 
 “þy£y £öìœy éôôôé

(A)  1 ˆˆ ˆ160 5 703 i j k 

(B)  1 ˆˆ ˆ160 5 703 i j k 

(C)  1 ˆˆ ˆ160 5 703 i j k  

(D)  1 ˆˆ ˆ160 5 703 i j k 

13. I f C is the midpoint of AB and P is any point outside of AB, then —

(A) 2PA PB PC 
  

(B) PA PB PC 
  

(C) 2 0PA PB PC  
   

(D) 0PA PB PC  
   

13. ë!” C !î¨%!Ýþ ABéôé~îû ›•Ä !î¨% £ëû ~î‚ ABéôé~îû îy£zöìîû xî!ßþi“þ ö„þy˜ !î¨% ë!” P
£ëû “þöìî éôôôé

(A) 2PA PB PC 
  

(B) PA PB PC 
  

(C) 2 0PA PB PC  
   

(D) 0PA PB PC  
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14. If the normals at two points P and Q to the parabola y2 = 4ax intersect at a
third point R on the curve, then the product of the ordinates of P and Q is —

(A) 4a2

(B) 2a2

(C) – 4a2

(D) 8a2

14. y2 = 4ax x!•î,_!Ýþîû P ~î‚ Q !î¨%öì“þ x!Bþ“þ x!¦þœÁºmëû ë!” x!•î,_!Ýþîû vþzþ™îû “,þ“þ#ëû
ö„þy˜ !î¨% Réôé~ öŠé” „þöìîû “þy £öìœ P ~î‚ Qôé~îû ö„þy’!Ýþîû =’šþœ £öìî éôôôé

(A) 4a2

(B) 2a2

(C) – 4a2

(D) 8a2

15. The angle between the lines represented by the equation 2 22 7 3 0x xy y  
is —

(A) 15°

(B) 35°

(C) 45°

(D) 65°

15. 2 22 7 3 0x xy y   ë%@Â ¢îûœöìîû…ymöìëûîû ›•Äî“Åþ# ö„þyöì’îû ›y˜ £öìî éôôôé

(A) 15°

(B) 35°

(C) 45°

(D) 65°
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16. The equation of pair of straight lines through (0, 0) which is perpendicular to
2 22 0ax hxy by   , is —

(A) 2 22 0bx hxy ay  

(B) 2 22 0bx hxy ay  

(C) 2 22 0ax hxy by  

(D) 2 22 0ax hxy by   

16. 2 22 0ax hxy by    ¢îûœöìîû…ymöìëûîû vþzþ™îû œÁº ~î‚ (0, 0) !î¨%†y›# ¢îûœöìîû…ymöìëûîû
¢›#„þîû’ £öìœy éôôôé

(A) 2 22 0bx hxy ay  

(B) 2 22 0bx hxy ay  

(C) 2 22 0ax hxy by  

(D) 2 22 0ax hxy by   

17. If the angle between the straight line 1 3
2

y zx   
  and the plane

2 3 4x y z    is 1 5cos ,14
  
 
 

 then the value of   is —

(A) 2
5

(B) 5
3

(C) 2
3

(D) 3
2



Page : 13 of 27

17. ë!” ¢îûœöìî û…y 1 3
2

y zx   
 ~î‚ 2 3 4x y z   ö²Õ˜ ›•Äî“ Åþ#  ö„þy’

1 5cos 14
  
 
 

£ëû– “þöìî  éôé~îû ›y˜ £öìî —

(A) 2
5

(B) 5
3

(C) 2
3

(D) 3
2

18. If  21 ,
n

y x x    then the value of  
2

2
21 d y dyx x dxdx

   is —

(A) n2y

(B) – n2y

(C) – y

(D) n2

18. ë!”  21
n

y x x   “þöìî  
2

2
21 d y dyx x dxdx

  éôé~îû ›y˜ éôôôé

(A) n2y

(B) – n2y

(C) – y

(D) n2
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19. T h e  v a l u e  o f c in Rolle’s theorem for the function    sin , 0,xf x e x x  

is —

(A) 2


(B) 3
4


(C) 3
2


(D) 

19.    sin , 0,xf x e x x   ôé~îû ‹˜Ä öîûyœ¢ä vþzþ™þ™y”Ä (Rolle’s theorem) x %̃¢yöìîû
céôé~îû ›y˜ £öìî éôôôé

(A) 2


(B) 3
4


(C) 3
2


(D) 

20. If      ln 1 ln 1
, 0,

ax bx
f x xx

  
   is continuous at x = 0, then  0f 

(A) a – b

(B) a + b

(C) ln a – ln b

(D) ln a + ln b
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20. ë!”      ln 1 ln 1
, 0,

ax bx
f x xx

  
  xöìþ™Çþ„þ!Ýþ x = 0 !î¨%öì“þ ¢hsþ“þ £ëû

“þöìî  0f 

(A) a – b

(B) a + b

(C) ln a – ln b

(D) ln a + ln b

21. If  sintan xy x , then dy
dx  is —

(A) sec cosx x

(B) sec log tanx x

(C)  sintan xx

(D) none of these

21. ë!”  sintan xy x £ëû “þöìî
dy
dx £öìî éôôôé

(A) sec cosx x

(B) sec log tanx x

(C)  sintan xx

(D) ö„þyöì̃ y!Ýþ£z ˜ëû

22. The identity element in G = {2, 4, 6, 8} under multiplication modulo 10 is —

(A) 2

(B) 4

(C) 6

(D) 8
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22. G = {2, 4, 6, 8} ”œ!Ýþîû ›!vþvþzöìœy (modulo) 10 =’šþöìœîû !¦þ!_öì“þ xöì¦þ”›)œ„þ
(identity element)!Ýþ £œ éôôôé

(A) 2

(B) 4

(C) 6

(D) 8

23. The values of p for which the series 3
1 2

p

n

n
n




  converges are —

(A) p < 2

(B) p > 2

(C) p = 2

(D) None of these

23. pôé~îû ö„þy ä̃ ›y˜ S=!œîûV ‹˜Ä 3
1 2

p

n

n
n




 x %̃e«›!Ýþ x!¦þ¢y!îû £öìîÚ

(A) p < 2

(B) p > 2

(C) p = 2

(D) ö„þyöì̃ y!Ýþ£z ˜ëû

24. If b > 0, then lim
x b

x b
x b

 


(A) 0

(B) 1
2 b

(C) 2 b

(D) b
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24. ë!” b > 0, “þöìî lim
x b

x b
x b

 


(A) 0

(B) 1
2 b

(C) 2 b

(D) b

25. The direction cosines for ˆˆ ˆ2 4 5A i j k  


are —

(A) 2 4 5, ,
45 45 45



(B) 4 4, 0,
45 45



(C) 3 2 5, ,
45 45 45

(D) 1 2 5, ,
45 45 45

25. ˆˆ ˆ2 4 5A i j k  


éôé~îû !”„þ ö„þy¢y£z̃ =!œ £öìœy éôôôé

(A) 2 4 5, ,
45 45 45



(B) 4 4, 0,
45 45



(C) 3 2 5, ,
45 45 45

(D) 1 2 5, ,
45 45 45

——————
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P - I (1+1+1) G / 20 (N)

2020

MATHEMATICS (General)
Paper Code : I - 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

(Marks : 15)

Answer any three questions.

1. If cos sin , cos sinx i y i        and cos sinz i     and if

0,x y z    then show that 1 1 1 0x y z   . 5

2. (a) Find the equation whose roots are the reciprocals of the roots of the
equation 3 2 0x px qx r    .

(b) If 1 2, , ..., n    are the roots of the equation 1
1 1...n n

nx a x a
  

0,nx a  then find the value of 1 2 1... n   . 4+1

3. Solve the equation 3 3 1 0x x    by Cardan’s method. 5

4. (a) Prove that one root of the equation 4 227 48 12 13 0x x x     lies in
(0, 1) and another root lies in (1, 2).

(b) If z1 and z2 are two complex numbers, then show that arg(z1z2) = arg z1+
arg z2. 3+2
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5. If log tan 4 2
yx    

 
, then prove that  log tan 4 2

ixy i    . 5

Group - B

(Marks : 15)

Answer any three questions.

6. (a) If 3

1 3 4

1 1 3

2 3 1

A I

 
 
   
 
   

, then find the value of   3 3A I A I  ,

where I3 is a 3×3 unit matrix.

(b) If {un} is a null sequence, then prove that {|un|} is also a null sequence.
3+2

7. Solve by Cramer’s rule : 5

2 3 3 0
5 2 2 19

7 5 5

x y z
x y z
x y z

  
  
  

8. Show that the quadratic form yz zx xy   is indefinite. What is its rank? 3+2

9. Show that the set of all nth roots of unity forms a cyclic group generated by
2 i
ne


. 5

10. Give the definition of a commutative group. Give an example of a commutative
and a non-commutative group. 5
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Group - C

(Marks : 10)

Answer any two questions.

11. (a) If , ,a b c
 

 are unit vectors such that 0,a b c  
    then find the value of

. . . .a b b c c a 
    

(b) Find  , if the vectors ˆ ˆˆ ˆ ˆ ˆ2 ,i j k i j k      and ˆˆ ˆ3 2i j k   are coplanar..
3+2

12. 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  . Find the work done by
the resultant force. 5

13. If a unit vector a  makes angles 3
 with ˆ, 4i  with ĵ  and an acute angle 

with ˆ,k then find  . Hence write the components of a . 5

14. Using vector method, prove that  cos cos cos sin sinA B A B A B   . 5

Group - D

(Marks : 25)

Answer any five questions.

15. Find the equation of the directrix of the conic 1 cosl er    . 5

16. By suitable transformation, remove the term containing xy from the equation
2 211 4 14 5x xy y   . 5

17. Show that if the polar of P with respect to an ellipse passes through Q, then
the polar of Q passes through P. 5
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18. If the equation 2 22 2 2 0ax hxy by gx fy c       represents two parallel

straight lines, then show that the distance between them is  
2

2 g ac
a a b



. 5

19. The perpendiculars PL, PM, PN are drawn from the point P(a, b, c) to the

coordinate planes. Show that the equation of the plane LMN is 2yx z
a b c   .

5

20. Find the asymptotes of the hyperbola 2 22 2 2 2 0x xy y x y      . 5

21. Show that the condition that the plane 0ax by cz    may cut the cone

0yz zx xy    in perpendicular line is 1 1 1 0a b c   . 5

Group - E

(Marks : 35)

Answer any seven questions.

22. Show that the pedal equation of the ellipse
22

2 2 1yx
a b
   with regard to the

centre is
2 2 2 2 2

2
a b a b r

p
   . 5

23. If    2 1sin , for 0

0, for 0,

x xxf x
x

  
 

then show that the function f is continuous and differentiable at x = 0. 5
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24. Show that the length of the perpendicular from the foot of the ordinate of any

point on the tangent at the same point to the curve cosh xy c c  is constant. 5

25. If 1 log ,ny x x  then show that  1 !
n

n
y x


 . 5

26. Deduce the equation of the normal to the ellipse
22

2 2 1yx
a b
   at (a, 0). 5

27. If 2 2 2 2
1 2 3 ...n

nx
n n n n
     , then show that the sequence {xn}n is

monotonically increasing. Also test the convergence of the sequence. 5

28. (a) Define Cauchy sequence.

(b) If     1 2f x x x x    and 10, ,2a b   then find c from

       f b f a b a f c   . 1+4

29. Show that the radius of curvature at the vertex of the parabola 2 4y x is 1
2 .

5

30. Find all the stationary points of the function    ,f x y xy a x y    and test

them for extreme values. 5

31. If
2 2

1sin x yf x y
     

 then show that tanx yx f y f f  . 5
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îDy %̃îy”
!î¦þy† éôé „þ

S›y˜  15V

öë ö„þy˜ !“þ˜!Ýþ ²ÌöìÙÀîû vþz_îû ”yçÐ

1. ë!” cos sin , cos sinx i y i        ~î‚ cos sinz i    ~î‚ ë!”

0,x y z   £ëû “þöìî ö”…yç öë 1 1 1 0x y z   Ð 5

2. (a) 3 2 0x px qx r    ¢›#„þîû’!Ýþîû î#öì‹îû xöì̃ y˜Ä„þ öë ¢›#„þîûöì’îû î#‹– ö¢£z
¢›#„þîû’!Ýþ !˜’Åëû „þîûÐ

(b) ë!” 1
1 1...n n

nx a x a
   0,nx a  ¢›#„þîû’!Ýþîû î#‹ 1 2, , ..., n   £ëû

“þöìî 1 2 1... n   éôé~îû ›y˜ !˜’Åëû „þîûÐ 4+1

3. „þyvÅþy˜ þ™kþ!“þöì“þ 3 3 1 0x x   éôé~îû ¢›y•y˜ „þîûÐ 5

4. (a) ö”…yç öë– 4 227 48 12 13 0x x x    ¢›#„þîû’!Ýþîû ~„þ!Ýþ î#‹ (0, 1)éôé~îû ›öì•Ä
xyöìŠé ~î‚ x˜Ä ~„þ!Ýþ î#‹ (1, 2)éôé~îû ›öì•Ä xyöìŠéÐ

(b) ë!” z1 ~î‚ z2 ”%!Ýþ ‹!Ýþœ ¢‚…Äy £ëû “þöìî ö”…yç öë– arg(z1z2) = arg z1+ arg
z2. 3+2

5. ë!” log tan 4 2
yx    

 
, £ëû “þöìî ²Ì›y’ „þîû öë–  log tan 4 2

ixy i    . 5
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!î¦þy† éôé …

S›y˜  15V

öë ö„þy˜ !“þ˜!Ýþ ²ÌöìÙÀîû vþz_îû ”yçÐ

6. (a) ë!” 3

1 3 4

1 1 3

2 3 1

A I

 
 
   
 
   

, “þöìî   3 3A I A I  éôé~îû ›y˜ !˜’Åëû „þîû–

öë…yöì̃ I3 ~„þ!Ýþ 3×3 e«öì›îû ~„þ„þ ›Äy!ÝþÆ:Ð

(b) ë!” {un} ~„þ!Ýþ Ÿ)̃ Ä (null) e«› £ëû– “þöìî ²Ì›y’ „þîû öë {|un|} éôé~ç ~„þ!Ýþ Ÿ)̃ Ä
e«› £öìîÐ 3+2

7. e«y›yöìîûîû !˜ëûöì› ¢›y•y˜ „þîû  5

2 3 3 0
5 2 2 19

7 5 5

x y z
x y z
x y z

  
  
  

8. ö”…yç öë yz zx xy  ~£z !m‡y“þ îû*þ™!Ýþ x!˜!”ÅÜTÐ ~îû ›yey (rank) „þ“þÚ 3+2

9. ö”…yç öë– ~„þöì„þîû néôé“þ› ›)œmöìëûîû ö¢Ýþ!Ýþ
2 i
ne


 ¢Mþéy!œ“þ ~„þ ‰þe«#ëû ”œ †àþ˜ „þöìîûÐ 5

10. !î!˜›ëûöìëy†Ä ”öìœîû (Commutative group) éôé~îû vþz”y£îû’¢£ ¢‚Kþy ”yçÐ ~„þ!Ýþ
x!î!˜›ëûöìëy†Ä ”öìœîû vþz”y£îû’ ”yçÐ 5

!î¦þy† éôé †

S›y˜  10V

öë ö„þy˜ ”%!Ýþ ²ÌöìÙÀîû vþz_îû ”yçÐ

11. (a) ë!” ,a b


~î‚ c ~„þ„þ ö¦þQîû £ëû ~î‚ 0,a b c  
   “þöìî . . . .a b b c c a 

    

éôé~îû ›y˜ !˜’Åëû „þîûÐ
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(b) ë!” ˆ ˆˆ ˆ ˆ ˆ2 ,i j k i j k     ~î‚ ˆˆ ˆ3 2i j k   ö¦þQîû=!œ ¢y›“þ!œ„þ (coplanar)
£ëû “þöìî  éôé~îû ›y˜ !˜’Åëû „þîûÐ 3+2

12. ë!” ö„þy˜ îlßþîû vþzþ™îû ˆˆ ˆ4 3i j k  ~î‚ ˆˆ ˆ3i j k   îœ ²Ìöìëûy† myîûy îlßþ!Ýþîû ¢îû’
ˆˆ ˆ2 3i j k  !î¨% öíöì„þ ˆˆ ˆ5 4i j k   !î %̈öì“þ „þîûy £ëû– “þöìî œ¸þ îöìœîû „þyëÅÇþ›“þy !˜’Åëû

„þîûÐ 5

13. ë!” ö„þy˜ ~„þ„þ ö¦þQîû ˆ,a i éôé~îû ¢yöìí 3
  ö„þyöì’ xîßþiy˜ „þöìîû– ĵ éôé~îû ¢yöìí 4

 ~î‚

k̂  ~îû ¢yöìí  ö„þyöì’ xîßþiy˜ „þöìîû– öë…yöì̃  ~„þ!Ýþ ¢)"öì„þy’– “þöìî ôé~îû ›y˜ !˜’Åëû

„þîûÐ ö¦þQîû a éôé~îû vþzþ™y”y˜=!œ vþzöìÍÔ… „þîûÐ 5

14. ö¦þQîû þ™kþ!“þöì“þ ²Ì›y’ „þîû–  cos cos cos sin sinA B A B A B   . 5

!î¦þy† éôé ‡

S›y˜  25V

öë ö„þy˜ þ™¤y‰þ!Ýþ ²ÌöìÙÀîû vþz_îû ”yçÐ

15. 1 cosl er     Ÿ‚„%þöìFŠé”!Ýþîû !˜ëûy›öì„þîû ¢›#„þîû’!Ýþ öœ…Ð 5

16. ~„þ!Ýþ ëöìíyþ™ë%_« îû*þ™yhsþöìîûîû ¢£yëû“þyëû 2 211 4 14 5x xy y    ¢›#„þîû’!Ýþ öíöì„þ xy
þ™”!Ýþ !îöìœyþ™ „þîûÐ 5

17. ë!” ö„þy˜ x!•î,_ ¢yöìþ™öìÇþ P !î¨%îû öþ™yœyîû Q !î¨% !”öìëû x!“þe«› „þöìîû “þöìî ö”…yç
öë– Q !î¨%îû öþ™yœyîû P !î¨% !”öìëû x!“þe«› „þîûöìîÐ 5

18. 2 22 2 2 0ax hxy by gx fy c       ¢›#„þîû’!Ýþ ”%£z!Ýþ ¢›yhsþîûyœ ¢îûœöìîû…y ¢)!‰þ“þ

„þîûöìœ– ö”…yç öë– “þyöì”îû ›öì•Ä ”)îûc
 
2

2 g ac
a a b



Ð 5
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19. ë!” P(a, b, c) !î¨% öíöì„þ ßþiy˜yBþ “þöìœîû vþzþ™îû PL, PM, PN œÁº xBþ˜ „þîûy £ëû

“þöìî ö”…yç öë LMN “þöìœîû ¢›#„þîû’!Ýþ 2yx z
a b c   £öìîÐ 5

20. 2 22 2 2 2 0x xy y x y       þ™îûyî,_!Ýþîû x˜hsþßþ™ŸÅ# öîû…ymëû !˜’Åëû „þîûÐ 5

21. ë!” 0ax by cz   “þœ!Ýþ 0yz zx xy   ŸB%þöì„þ œÁº¦þyöìî öŠé” „þöìîû– “þöìî

1 1 1 0a b c   Ð 5

!î¦þy† éôé ˆ

S›y˜  35V

öë ö„þy˜ ¢y“þ!Ýþ ²ÌöìÙÀîû vþz_îû ”yçÐ

22. ö”…yç öë
22

2 2 1yx
a b
   vþzþ™î,öì_îû ö„þöìwîû ¢yöìþ™öìÇþ vþz£yîû pedal ¢›#„þîû’!Ýþ £œ

2 2 2 2 2
2

a b a b r
p
   Ð 5

23. ë!”    2 1sin , for 0

0, for 0,

x xxf x
x

  
 

£ëû

“þöìî ö”…yç öë– x = 0 !î¨%öì“þ f xöìþ™Çþ„þ!Ýþ ¢hsþ“þ ç xî„þœ˜öìëy†ÄÐ 5

24. ö”…yç öë– cosh xy c c éôé~îû öë ö„þy˜ !î¨%îû ö„þy!Ýþîû þ™y”!î¨% öíöì„þ ú !î¨%öì“þ x!Bþ“þ

ßþ™ŸÅöì„þîû œÁº ”)îûc •Ê&î„þ £öìîÐ 5

25. ë!” 1 logny x x £ëû “þöìî ö”…yç öë–  1 !
n

n
y x


 Ð 5
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26.
22

2 2 1yx
a b
  vþzþ™î,öì_îû (a, 0) !î¨%öì“þ normal-~îû ¢›#„þîû’ !˜’Åëû „þîûÐ 5

27. ë!” 2 2 2 2
1 2 3 ...n

nx
n n n n
     £ëû “þöìî ö”…yç öë {xn}n x %̃e«›!Ýþ e«›î•Å›y˜Ð ~!Ýþ

x!¦þ¢y!îû !„þ˜y þ™îû#Çþy „þîûÐ 5

28. (a) Cauchy sequenceéôé~îû ¢‚Kþy ”yçÐ

(b) ë!”     1 2f x x x x   ~î‚ 10, 2a b  £ëû “þöìî céôé~îû ›y˜ !˜’Åëû „þîû

öë…yöì̃        f b f a b a f c   Ð 1+4

29. ö”…yç öë 2 4y x  þ™îûyî,öì_îû Ÿ#¡ìÅ!î¨%öì“þ îe«“þy îÄy¢y•Å (radius of curvature) 1
2

£öìîÐ 5

30.    ,f x y xy a x y    xöìþ™Çþ„þ!Ýþîû ¢›hßþ !ßþiîû !î %̈=!œ !˜’Åëû „þîû ~î‚ ö¢=!œ †!îûÛþ
îy œ!‡Ûþ !î¨% !„þ˜y þ™îû#Çþy „þîûÐ 5

31. ë!”
2 2

1sin x yf x y
     

£ëû “þöìî ö”…yç öë– tanx yxf yf f  Ð 5

——————


