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B.Sc. (Part-I) (Old Course)

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 3
lim x 4x 5


 

By using - method, prove that :

 2

x 3
lim x 4x 5


 

(b) Ùeefo 
1

2

sin x
y ,

1 x






 lees efmeæ keâerefpeS efkeâ :

(1 – x2) yn+1 – (2n + 1) xyn – n2 yn–1 = 0

If 
1

2

sin x
y ,

1 x






 then prove that :

(1 – x2) yn+1 – (2n + 1) xyn – n2 yn–1 = 0

(c) keâLeve efueKekeâj, efmeæ keâjW : ‘‘šsuej ØecesÙe’’~

State and prove : "Taylor Theorem".

FkeâeF&—II / UNIT-II

Q. 2. (a) Je›eâ x3 + 2x2y – xy2 – 2y3 + 3xy + 3y2 + x +

1 = 0 keâer Devevle-mheefMe&ÙeeB %eele keâerefpeS~
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Find the asymptotes of the curve :

x3 + 2x2y – xy2 – 2y3 + 3xy + 3y2 + x + 1 = 0

(b) Je›eâ y2(a2 + x2) = x2(a2 – x2) keâe DevegjsKeCe

keâerefpeS~

Trace the curve y2(a2 + x2) = x2(a2 – x2).

(c) Ùeefo (–1, 2) Je›eâ f(x) = ax3 + bx2 keâe veefle heefjJele&ve

efyevog nw, leye oMee&FÙes efkeâ a = 1, b = 3.

If (–1, 2) be the point of inflexion of curve

f(x) = ax3 + bx2, then show that a = 1, b = 3.

FkeâeF&—III / UNIT-III

Q. 3. (a)
dx

2 3sinx 4cosx   keâe ceeve %eele keâerefpeS~

Find the value of 
dx

2 3sinx 4cosx  .

(b)
2

0
log sin(x) dx



  keâe ceeve %eele keâerefpeS~

Find the value of 
2

0
log sin(x) dx



 .

(c) Smš^e@F[ (Astroid) 2 3 2 3 2 3x y a   keâe mechetCe&

#es$eHeâue %eele keâerefpeS~

Find the total area bounded by the astroid

2 3 2 3 2 3x y a  .
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FkeâeF&—IV / UNIT-IV

Q. 4. (a) nue keâerefpeS :

2dy
x y y logx

dx
 

Solve :

2dy
x y y logx

dx
 

(b) nue keâerefpeS :

3p2y2 – 2xyp + 4y2 – x2 = 0

Solve :

3p2y2 – 2xyp + 4y2 – x2 = 0

(c) nue keâerefpeS :

(D2 + 4D + 3)y = e2x sin 3x

Solve :

(D2 + 4D + 3)y = e2x sin 3x

FkeâeF&—V / UNIT-V

Q. 5. (a) nue keâerefpeS :

   
2

2 3
2

d y dy
x 2x 1 x 2 1 x y x

dxdx
    

Solve :

   
2

2 3
2

d y dy
x 2x 1 x 2 1 x y x

dxdx
    

(b) ØeeÛeue efJeÛejCe efJeefOe mes nue keâerefpeS :

2

2

d y
4y 4 tan 2x

dx
 

Solve by method of variation of parameters :

2

2

d y
4y 4 tan 2x

dx
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(c) nue keâerefpeS :

2 2

x dx dy dz

y z y zz 2yz y
 

  

Solve :

2 2

x dx dy dz

y z y zz 2yz y
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JN-175
B.Sc. (Part-I) (New Course)

Examination, 2021

MATHEMATICS

Paper - II

(Calculus)

Time Allowed : Three Hours

Maximum Marks : 50

Minimum Pass Marks : 17

veesš : meYeer ØeMve nue keâjvee 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) Ùeefo  
  2n

2nn

log 2 x x sinx
g x lim

1 x

 



 lees mecePeeFÙes

efkeâ keäÙeeW Heâueve Devlejeue 0,
2

 
 
 

 ceW keâneR hej Yeer MetvÙe

veneR neslee nw, ÙeÅeefhe g(0) leLee g
2

 
 
 

 efÛevneW ceW efYevve

nw~

If  
  2n

2nn

log 2 x x sinx
g x lim

1 x

 



 then

explain why this function does not vanish

everywhere in 0,
2

 
 
 

, although g(0) and

g
2

 
 
 

 differ in sign.

(b) Ùeefo   
2

2y log t 1 t
 

   
 

 leye oMee&FS efkeâ

(yn+2)0 + n2 (yn)0 = 0

leLee (yn)0 keâe ceeve Yeer %eele keâerefpeS~

If   
2

2y log t 1 t
 

   
 

, then prove that :

(yn+2)0 + n2 (yn)0 = 0

Hence find (yn)0.
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(c) efmeæ keâerefpeS efkeâ :

(i)    
2x x

g g x g x
1 x 1 x

 
        

2

2

x

1 x

 g" x
.......

2


(ii)        g mx g x m 1 x g x  

 2
1

m 1
2

   2x g" x ........

(iii)
2x

g(0) g(x) x g (x) g"(x)
2

   
3x

3

g"'(x)........

Prove that :

(i)    
2x x

g g x g x
1 x 1 x

 
        

2

2

x

1 x

 g" x
.......

2


(ii)        g mx g x m 1 x g x  

 2
1

m 1
2

   2x g" x ........

(iii)
2x

g(0) g(x) x g (x) g"(x)
2

   
3x

3

g"'(x)........

FkeâeF&—II / UNIT-II

Q. 2. (a) efmeæ keâerefpeS efkeâ Je›eâ

(x2 – y2) (y2 – 4x2) + 6x3 – 5x2y – 3xy2 + 2y3

– x2 + 3xy – 1 = 0

keâer DevevlemheefMe&Ùee Gmes Dee" efyevogDeeW ceW keâešleer nw pees

Je=òe x2 + y2 = 1 hej efmLele nw~

Show that the eight points of intersection of

the curve :

(x2 – y2) (y2 – 4x2) + 6x3 – 5x2y – 3xy2 + 2y3

– x2 + 3xy – 1 = 0

and its asymptotes lie on circle x2 + y2 = 1.
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(b) Je›eâ y2 = ax2 + bx3 hej cetue-efyevog keâer Øeke=âefle %eele

keâerefpeS~

Find the nature of the origin on the curve

y2 = ax2 + bx3.

(c) Je›eâ x = a cos3, y = b sin3 keâe DevegjsKeCe

keâerefpeS~

Trace the curve :

x = a cos3, y = b sin3

FkeâeF&—III / UNIT-III

Q. 3. (a)
mcos t sin nt dt  kesâ efueÙes meceeveÙeve-met$e %eele

keâerefpeS~

Find the reduction formula for 
mcos t sin nt dt .

(b) Je›eâ y2 (2a – x) = x3 keâe Je›eâ, Fmekesâ DevevlemheefMe&ÙeeW

kesâ ceOÙe keâe #es$eHeâue %eele keâerefpeS~

Find the area of the curve y2 (2a – x) = x3

between the area and its asymptotes.

(c) Je›eâ  

2
2 a x

y
a x




 keâes Gmekesâ DevevlemheMeea kesâ heefjle:

heefj›eâceCe keâjeves mes peefvele "esme keâe DeeÙeleve %eele

keâerefpeS~

Find the volume of the solid generated by the

revolution of the curve  

2
2 a x

y
a x




 about its

asymptote.

FkeâeF&—IV / UNIT-IV

Q. 4. (a) nue keâerefpeS :

2 2 2

2 2

y dy x dx a x y

x dy y dx x y

  


 

Solve :

2 2 2

2 2

y dy x dx a x y

x dy y dx x y

  


 

(b) xp2 = (x – a)2 keâe DevJeeueeshe mheMe& efyevog heLe SJeb

efÉ-efyevog efyevogheLe %eele keâerefpeS peyeefkeâ Fmekeâe JÙeehekeâ

nue 9 (y + c)2 = 4x (x – 3a)2 nw~



(7)

Find the envelope, tac-locus and node lows

of xp2 = (x – a)2, while its general solution is

9 (y + c)2 = 4x (x – 3a)2.

(c) efmeæ keâerefpeS efkeâ :

(D – m1) (D – m2) y  (D – m2) (D – m1) = y,

peneB m1 leLee m2 keâesF& oes DeÛej nQ~

Prove that :

(D – m1) (D – m2) y  (D – m2) (D – m1) = y,

where m1 and m2 are any two arbitrary

constants.

FkeâeF&—V / UNIT-V

Q. 5. (a) jwefKekeâ DeJekeâue meceerkeâjCe

y " py ay R  

keâes nue keâjves keâer efJeefOe efueefKeS peyeefkeâ Fmekeâe hetjkeâ

Heâueve %eele nes~

Write the method of solving the linear

differential equation y " py ay R    when its

complementary function is known.

(b) nue keâerefpeS :

   2 3x y " 2x 1 x y 2 1 x y x    

Solve :

   2 3x y" 2x 1 x y 2 1 x y x    

(c) efvecve Ùegieheled meceerkeâjCe keâes nue keâerefpeS :

dy
2x 5y 0

dt
  

dx
7x y 0

dt
  

Solve the system of equations :

dy
2x 5y 0

dt
  

dx
7x y 0

dt
  

——
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