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B.Sc. (Part-I) Examination, 2020

MATHEMATICS

Paper - II

(Calculus)

Time Allowed : Three Hours

Maximum Marks : 50

Minimum Pass Marks : 17

veesš : ØelÙeskeâ FkeâeF& mes oes Yeeie 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) ceevee f leLee g oes Heâueve nQ, leye efmeæ keâjW :

x a x a x a
lim [f(x).g(x)] lim f(x). lim g(x).
  



Let f and g be two functions, then prove

that :

x a x a x a
lim [f(x).g(x)] lim f(x). lim g(x).
  



(b) sin2x.sin 2x keâe nJeeB DeJekeâueve %eele keâerefpeS~

Find the nth differential coefficients of

sin2x.sin 2x.

(c) Ùeefo 
n

1 y x
cos log ,

b n
    

   
   

 leye efmeæ keâerefpeS efkeâ

x2yn+2
 + (2n + 1)xyn+1 + 2n2yn = 0

If 
n

1 y x
cos log ,

b n
    

   
   

 then prove that x2yn+2

+ (2n + 1)xyn+1 + 2n2yn = 0
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FkeâeF&—II

UNIT-II

Q. 2. (a) efvecveefueefKele Je›eâ keâer Devevlemhee|MeÙeeB %eele keâerefpeS :

(x + y)2 (x + 2y + 2) = x + 9y + 2

Find the asymptotes of the following curves :

(x + y)2 (x + 2y + 2) = x + 9y + 2

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

%eele keâerefpeS~

Find the points of inflexion of the curve

r(2 – 1) = a2.

(c) r = a(1 + cos) (ùoÙeeYe) keâe DevegjsKeCe keâerefpeÙes~

Trace te curve r = a(1 + cos) [cardio id].

FkeâeF&—III

UNIT-III

Q. 3. (a) ceeve %eele keâerefpeS :

/4
4

0

sin d


 

Evaluate :

/4
4

0

sin d


 

(b)
/2

0

x
dx

sinx cos x



  keâe ceeve %eele keâerefpeS~

Find the value of 
/2

0

x
dx

sinx cos x





(c) oerIe&Je=òe 
2 2

2 2

x y
1

a b
   keâes Gmekesâ oerIe&-De#e (x–De#e)

kesâ heefjle: Iegceeves mes yeves "esme keâe DeeÙeleve %eele

keâerefpeÙes~



(5) (6)
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Find the volume of the solid generated by

revolving the ellipse 
2 2

2 2

x y
1

a b
   about major

axis (x–axis).

FkeâeF&—IV

UNIT-IV

Q. 4. (a) nue keâerefpeÙes : cos(x + y)dy = dx

Solve : cos(x + y)dy = dx

(b) DeJekeâue meceerkeâjCe xp2 – 4yp + 4x = 0 keâe JÙeehekeâ

nue leLee efJeefÛe$e nue %eele keâerefpeS~

Find the general and singular solution of the

differential equation xp2 – 4yp + 4x = 0.

(c) nue keâerefpeS : (D2 + 1)y = sinx.sin 2x

Solve : (D2 + 1)y = sinx.sin 2x

FkeâeF&—V

UNIT-V

Q. 5. (a) mJeleb$e Ûej x keâes z ceW heefjJee|lele keâjles ngS efvecveebefkeâle

DeJekeâue meceerkeâjCe keâes nue keâerefpeS peneB

x
z 2log tan

2
 .

2
2

2

d y dy
cot x 4ycosec x 0

dxdx
  

Transform independent variable x into z in

differential equation

2
2

2

d y dy
cot x 4ycosec x 0

dxdx
  

and find its solution where 
x

z 2log tan
2



(b) ØeeÛeue efJemejCe efJeefOe mes nue keâerefpeS :

2
x

2

d y dy
2 y 4e logx.

dxdx

  



(7)
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Solve by method of variation of parameters :

2
x

2

d y dy
2 y 4e logx.

dxdx

  

(c) nue keâerefpeS :

2 2 2 2 2 2

dx dy dz

y yz z z zx x x xy y
 

     

Solve

2 2 2 2 2 2

dx dy dz

y yz z z zx x x xy y
 

     

——


