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MAT5071T

B.Sc. FIRST SEMESTER (NEP) EXAMINATION, 2023-24

MATHEMATICS

 Calculus

Time Allowed : Three Hours

Maximum Marks : 80

PART-A/ Hkkx&v [Marks :16]

Answer all eight questions (Maximum 50 words each).

All questions carry equal marks.

lHkh vkB iz'uksa ds mRrj nhft,A izR;sd iz'u dk mRrj 50 'kCnksas ls vf/kd u gksA
 lHkh iz'uksa ds vad leku gSaA

PART-B/ Hkkx&c [Marks :40]

Answer five questions (Maximum 250 words each),

selecting one from each unit. All questions carry equal marks.

izR;sd bdkbZ ls ,d iz'u pqurs gq,] dqy ik¡p iz'uksa ds mRrj nhft,A izR;sd iz'u dk mRrj
250 'kCnksas ls vf/kd u gksA lHkh iz'uksa ds vad leku gSaA

PART-C/ Hkkx&l         [Marks :24]

Answer any two questions (Maximum 300 words each).

All questions carry equal marks.

fdUgha nks iz'uksa ds mRrj nhft,A izR;sd iz'u dk mRrj 300 'kCnksas ls vf/kd u gksA
lHkh iz'uksa ds vad leku gSaA
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PART-A/ Hkkx&v

1. (i) Find the asymptotes parallel to the axes to the curve  
3 3

3 3
1

a b

x y
  . [2]

oØ 
3 3

3 3
1

a b

x y
   dh v{kksa ds lekUrj vuUrLif'kZ;k¡ Kkr dhft,A

(ii) Find the radius of curvature at the point  1, 2   on the curve

x2 + y2  2x 1 = 0. [2]

oØ x2 + y2  2x 1 = 0 ds fcUnq  1, 2  ij oØrk f=T;k Kkr dhft,A

(iii) Evaluate  ( 9 / 2) . [2]

( 9 / 2)  dk eku Kkr dhft,A

(iv) Define the length of arc of an evolute. [2]

dsUnzt ds pki dh yEckbZ dks ifjHkkf"kr dhft,A

(v) Define order and degree of a differential equation. [2]

vody lehdj.k dh dksfV rFkk ?kkr dks ifjHkkf"kr dhft,A

(vi) Find the integrating factor of the DE : [2]

 3 2 0xx e my dx mxydy  

vody lehdj.k  3 2 0xx e my dx mxydy    dk lekdy xq.kkad Kkr dhft,A

(vii) Solve   2 2sin 2 1 cos .y x dx y x dy   [2]

gy dhft,  2 2sin 2 1 cos .y x dx y x dy  
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(viii) Write down the geometrical interpretation of Rolle's theorem. [2]

jksy izes; dk T;kferh; vFkZ fyf[k,A

PART-B/ Hkkx&c

Unit-I @bdkbZ-I

2. Using Lagrange's MV Theorem ; prove that (x > 0) :

 
1

2
tan .

1

x
x x

x
 


[8]

ykxzkat e/;eku izes; dh lgk;rk ls fl) dhft, (x > 0) %

1
2

tan .
1

x
x x

x
 



OR / vFkok

Find the radius of Curvature at the point (r,  ) on the curve : 
2 2

2
2 2

cos sin
u

a b

 
  .

[8]

fuEu /kzqoh oØ ds fcUnq (r,  ) ij oØrk f=T;k Kkr dhft, %
2 2

2
2 2

cos sin
u

a b

 
  -

Unit-II @bdkbZ-II

3. Prove that   2 1

1
( ) 2 ; .

2 2 m
m m m m

       
 

 [8]

fl) dhft,  2 1

1
( ) 2 ; .

2 2 m
m m m m

       
 



OR / vFkok
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Find the area common to the following circles

2 and 2 cosr a r a   .  [8]

fuEu o`Ùkksa dk mHk;fu"B {ks=Qy Kkr dhft,

2r a  rFkk 2 cosr a  -

Unit-III @bdkbZ-III

4. Solve  
2 log .

dy
x y y x

dx
  [8]

gy dhft,  2 log .
dy

x y y x
dx

 

OR / vFkok

Solve      2 2 2 3 .x y dx x y dy     [8]

gy dhft,     2 2 2 3 .x y dx x y dy    

Unit-IV @bdkbZ-IV

5. Prove that  1/

0

( 1)cos
2cos .n

n

n
n

ax dx
a





 [8]

fl) dhft,  1/

0

( 1)cos
2cos .n

n

n
n

ax dx
a







OR / vFkok
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Prove that the cardioid r = a (1+cos ) is divided by the line 4r cos=3a into two

parts such that the lengths of the arcs on either side of this line are equal. [8]

fl) dhft, fd js[kk 4r cos=3a dkfMZ;kWbM r = a (1+cos ) dks nks Hkkxksa esa bl izdkj

foHkkftr djrh gS fd bl js[kk ds izR;sd vksj ds pkiksa dh yEckb;k¡ cjkcj gSaA

Unit-V @bdkbZ-V

6. Find the pedal equation for the following curve : [8]

2 2

2 2
1

x y

a b
  .

fuEu oØ ds fy, ifnd lehdj.k Kkr dhft, %

2 2

2 2
1

x y

a b
  -

OR / vFkok

Prove that the points of inflexion of the curve y2 = (xa)2 (xb) lie on the line

3x+a=4b. [8]

fl) dhft, fd oØ y2 = (xa)2 (xb) ds ufr ifjorZu fcUnq oØ 3x+a=4b ij fLFkr gSaA

PART-C / Hkkx&l

7. State and prove the Rolle's theorem.          [12]

jksy izes; dk dFku fy[kdj fl) dhft,A

8. Prove that the area enclosed by the Folium x3 + y3=3axy and its asymptote is equal

to 
23

2

a
.  [12]

fl) dhft, fd Qksfy;e x3 + y3=3axy rFkk blds vuUrLi'khZ ds e/; f?kjk {ks=Qy 
23

2

a
 ds

cjkcj gksrk gSA
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9. Solve    4 3 2 4 2 22 2 3 0y yxy e xy y dx x y e x y x dy      .  [12]

gy dhft,    4 3 2 4 2 22 2 3 0y yxy e xy y dx x y e x y x dy      -

10. Find the equation of the quartic curve which has x = 0, y = 0, y = x, y = x for

asymptotes, which passes through the points (a, b) and which cuts its asymptotes

again in eight points lying upon the circle x2 + y2 = a2. [12]

ml prq?kkZrh oØ dh lehdj.k Kkr dhft, ftlds vuUrLi'khZ x = 0, y = 0, y = x, y = x gSa

rFkk tks fcUnq (a, b) ls xqtjrk gS vkSj vuUrLi'khZ dks iqu% vkB fcUnqvksa ij dkVrk gS tks oÙ̀k

x2 + y2 = a2  ij fLFkr gSA

----- × -----


