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Examination, 2021

MATHEMATICS

Paper - II

(Calculus)

Time Allowed : Three Hours

Maximum Marks : 50

Minimum Pass Marks : 17

veesš : ØelÙeskeâ FkeâeF& mes efkeâvneR oes YeeieeW keâes nue keâerefpeS~ meYeer ØeMveeW

kesâ Debkeâ meceeve nQ~

Note : Attempt any two parts from each unit. All

questions carry equal marks.

FkeâeF&—I / UNIT-I

Q. 1. (a) – efJeefOe kesâ ØeÙeesie mes, efmeæ keâerefpeS efkeâ :

2

x 1
Lim x 8 3


 

By using – method, prove that :

2

x 1
Lim x 8 3


 

(b) Ùeefo 2 2

x
y ,

x a



 leye yn %eele keâerefpeS~

If 2 2

x
y ,

x a



 then find yn.

(c) efmeæ keâerefpeS efkeâ :

   x 2 4
e e

1 1 1
log 1 e log 2 x x x ......

2 8 192
     

Prove that :

    x 2 4
e e

1 1 1
log 1 e log 2 x x x ......

2 8 192
     

FkeâeF&—II / UNIT-II

Q. 2. (a) efvecveefueefKele Je›eâ keâer DevevlemheefMe&ÙeeB %eele keâerefpeS :

y3 – 5xy2 + 8x2y – 4x3 – 3y2 + 9xy – 6x2 + 2y

– 2x + 1 = 0
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Find the asymptotes of the following curve :

y3 – 5xy2 + 8x2y – 4x3 – 3y2 + 9xy – 6x2 + 2y

– 2x + 1 = 0

(b) Je›eâ r(2 – 1) = a2 kesâ veefle-heefjJele&ve efyevogDeeW keâes

%eele keâerefpeS~

Find the points of inflexion in the curve

r(2 – 1) = a2.

(c) Je›eâ x3 + y3 = 3axy keâe DevegjsKeCe keâerefpeS~

Trace the curve x3 + y3 = 3axy.

FkeâeF&—III / UNIT-III

Q. 3. (a) ceeve %eele keâerefpeS :

dx
a bsinx

Find the value of :

dx
a bsinx

(b)
0

x tanx
dx

sec x tanx



  keâe ceeve %eele keâerefpeÙes~

Find the value of 
0

x tanx
dx

sec x tanx



 .

(c) oes Je›eâeW y2 = ax leLee x2 + y2 = 4ax kesâ GYeÙeefve‰

#es$e keâe #es$eHeâue %eele keâerefpeÙes~

Find the area of the common field of two

curve y2 = ax and x2 + y2 = 4ax.
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FkeâeF&—IV / UNIT-IV

Q. 4. (a) nue keâerefpeS :

(y2 + 2x2y) dx + (2x3 – xy) dy = 0

Solve :

(y2 + 2x2y) dx + (2x3 – xy) dy = 0

(b) nue keâerefpeS :

(D4 + D2 + 1)y = ax2 + be–x sin 2x

Solve :

(D4 + D2 + 1)y = ax2 + be–x sin 2x

(c) nue keâerefpeS :

3 2
3 2

3 2

d y d y dy
x 3x x y x log x

dxdx dx
    

Solve :

3 2
3 2

3 2

d y d y dy
x 3x x y x log x

dxdx dx
    

FkeâeF&—V / UNIT-V

Q. 5. (a) nue keâerefpeS :

2d dy dy
x x y 2x 2y x y 0

dx dx dx

 
     

 

Solve :

2d dy dy
x x y 2x 2y x y 0

dx dx dx
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(b) ØeeÛeue efJeÛejCe keâer efJeefOe mes nue keâerefpeS :

   
2

2 2
2

d y dy
1 x 4x 1 x y x

dxdx
    

Solve by method of variation of parameters :

   
2

2 2
2

d y dy
1 x 4x 1 x y x

dxdx
    

(c) nue keâerefpeS :

 
dx dy dz

1 3 5z tan y 3x
 

 

Solve :

 
dx dy dz

1 3 5z tan y 3x
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JN-21
B.A. (Part-I) (New Course)

Examination, 2021

MATHEMATICS

Paper - II

(Calculus)

Time Allowed : Three Hours

Maximum Marks : 50

Minimum Pass Marks : 17

veesš : meYeer ØeMve DeefveJeeÙe& nQ~ ØelÙeskeâ ØeMve/FkeâeF& mes efkeâvneR oes YeeieeW

keâes nue keâerefpeS~ meYeer ØeMveeW kesâ Debkeâ meceeve nQ~

Note : All questions are compulsory. Answer any two parts

from each question/unit. All questions carry equal

marks.

FkeâeF&–I / Unit–I

Q. 1. (a) efkeâmeer Heâueve keâer meercee keâer DeefÉleerÙelee keâes oMee&FÙes~

Show the uniqueness of limit of function.

(b) Heâueve f(t) = |t – 1| + |t – 2| keâe Devlejeue [0, 3] ceW

«eeHeâ KeeRefÛeS leLee Devlejeue [0, 3] ceW Heâueve f(t) kesâ

meeblelÙe SJeb DeJekeâueveerÙelee keâer efJeJesÛevee keâerefpeS~

Draw the graph of :

f(t) = |t – 1| + |t – 2|

in the interval [0, 3] and discuss the

continuity and differentiability of the function

f(t) in this interval.

(c) Ùeefo 
 1

2

sin x
y

1 x






 peneB –1 < x < 1 leLee

1sin x ,
2 2

 
   leye efmeæ keâerefpeS

(1 – x2) yn+1 – (2n + 1) x yn – n2yn–1 = 0

leLee Ùeefo

y = a0 + a1x + a2x2 + ........... + anxn + .......

leye efmeæ keâerefpeS efkeâ

(n – 1) an+1 – n an–1 = 0
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Dele: Øemeej keâe JÙeehekeâ heo %eele keâerefpeS leLee Øemeej kesâ

ØeLece leerve heoeW keâes %eele keâerefpeS~

If 
 1

2

sin x
y

1 x






 where –1 < x < 1 and

1sin x ,
2 2

 
   then prove that

(1 – x2) yn+1 – (2n + 1) x yn – n2yn–1 = 0

Also if y = a0 + a1x + a2x2 + ........... + anxn

+ .......

Prove that

(n – 1) an+1 – n an–1 = 0

hence obtain the general term of the

expansion. Find also the first three terms in

the expansion.

FkeâeF&–II / Unit–II

Q. 2. (a) hejJeueÙe y2 = 4ax keâer DevevlemheefMe&ÙeeB %eele keâerefpeS~

Find the asymptotes of the parabola

y2 = 4ax.

(b) Jen meceerkeâjCe %eele keâerefpeS efpemekesâ efueÙes Je›eâ r = f()

hej KeeRÛes ieÙes Je›eâlee-Je=òe cetue efyevog mes neskeâj peeles nQ~

Find the equation for that the points on the

curve r = f() at which the circle of curvature

passes through the origin.

(c) Je›eâ x5 + y5 – 5a2x2y = 0 keâe DevegjsKeCe keâerefpeS~

Trace the curve x5 + y5 – 5a2x2y = 0.

FkeâeF&–III / Unit–III

Q. 3. (a) Ùeefo 
 2

n
0

sin 2n 1
S d

sin
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n
0

sin n
V d

sin

 
 


peneB n hetCeeËkeâ nw, efoKeeFÙes efkeâ
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Sn+1 – Sn = 0

Vn+1 – Vn = Sn+1

If
 2

n
0

sin 2n 1
S d

sin

  
 


 22

n
0

sin n
V d

sin

 
 



where n is an integer, show that :

Sn+1 – Sn = 0

Vn+1 – Vn = Sn+1

(b) efmeæ keâerefpeS efkeâ :

  
     

   

a
2a

0
0

2 f t dt, f 2a t f t
f t dt

0, f 2a t f t


 

 
   



Prove that :

     
     

   

a
2a

0
0

2 f t dt, if f 2a t f t
f t dt

0, if f 2a t f t


 

 
   



(c) ùoÙeeYe r = a (1 – cos ) keâe heefjceehe %eele keâerefpeS~

Find the perimeter of the cardioid

r = a (1 – cos ).

FkeâeF&–IV / Unit–IV

Q. 4. (a) nue keâerefpeS :

2x (2x + 3y2) dy + (3x + 2y2) y dx = 0

Solve :

2x (2x + 3y2) dy + (3x + 2y2) y dx = 0

(b) nue keâerefpeS :

(6x + 2y – 10) dy = (2x + 9y – 20) dx

Solve :

(6x + 2y – 10) dy = (2x + 9y – 20) dx

(c) Je›eâ-kegâue x3 – a3 = 3xy kesâ uecyekeâesCeerCe mebÚsoer %eele

keâerefpeS, a kegâue keâe ØeeÛeue nw~

Find the orthogonal trajectories of the family

of curves x3 – a3 = 3xy, where a being

parameter of the family.

Ùeefo

Ùeefo
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FkeâeF&–V / Unit–V

Q. 5. (a) keâewMeer jwefKekeâ meceerkeâjCe keâes heefjYeeef<ele keâerefpeS leLee

Fmes nue keâjves keâer efJeefOe keâe JeCe&ve keâerefpeS~

Define Cauchy linear equation and explain

the method of solving this equation.

(b) nue keâerefpeS :

2

4

2 a
y " y y 0

x x
  

Solve :

2

4

2 a
y " y y 0

x x
  

(c) efvecve Ùegieheled meceerkeâjCe keâes nue keâerefpeS :

dy
x y

dt
 

dx
3x 4y

dt
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Solve the system of equations :

dy
x y

dt
 

dx
3x 4y

dt
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