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MATHEMATICS

CALCULUS (DSC)
Time : 3 Hrs. Max.Marks : 80

Minimum Passing Marks : 32

    izR;sd bdkbZ esa izR;sd iz'u dk Hkkx A ,oa B vfry?kwŸkjh iz'u gSa] ftuds mŸkj ,d ;k nks
okD;ksa esa nsaA ¼dqy vad 4½

    izR;sd iz'u dk Hkkx C y?kwŸkjh iz'uksa ds mÙkj 100&150 'kCn lhek esa nasA ¼vad 5½
    izR;sd iz'u dk Hkkx D nh?kZ mŸkjh; iz'uksa ds mÙkj 300&350 'kCn lhek esa nsaA ¼vad 7½
    Part A and B of each unit are very short answer type questions which are

to be answered in one or two sentences [Total Marks 4].
    Question Part C of each unit are short answer type questions, word

limit 100-150 [Marks 5].
    Question Part D of each unit are long answer type questions, word limit

300-350 [Marks 7].

Unit - I

Q.1 A dkS'kh e/;eku izes; dks fyf[k,A  (2)

State Cauchy's Mean Value theorem.

Q.1 B n'kkZb;s fd ,d leQyu dk vodyt lnSo ,d fo"ke Qyu gksrk gSA (2)

Show that the derivative of an even function is always an odd
function.

Q.1 C izFke e/;eku izes; dk fuEu Qyu ds fy;s lR;kiu dhft,A  (5)

  3 23 3f x x x x   

Verify first mean value theorem for the following function :

  3 23 3f x x x x   

OR
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Q.5 C
R
xyd xdy   dk eku Kkr dhft;s] tgk ¡ lekdyu {k s= o `Ùk

2 2 2x y a  dk /ku prqFkkZa'k gSA                                                  (5)

Find the value of 
R
xyd xdy  , Where the region of Integration

R is positive quadrant of the circle 2 2 2x y a  .

OR

ijoy; 2y x  rFkk js[kk y x  ds e/; {ks= R ij]  
R

xy x y dx dy  dk

eku Kkr dhft;sA

Evaluate  
R

xy x y dx dy   over the area between the parabola

2y x  and the line y x -

Q.5 D eku Kkr dhft;s & 
log

1 0 1
log

xe y e
I z dy dx dz     (7)

Evaluate :- 
log

1 0 1
log

xe y e
I z dy dx dz   

OR

eku Kkr dh ft; s %& 2 2 21V

dx dy dz

x y z  
 tgk ¡ fd V  xk sy s

2 2 2 1x y z    dk vk;ru gSA

Evaluate 2 2 21V

dx dy dz

x y z  
 ,where V is the volume of the

sphere 2 2 2 1x y z   -

---x---
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Qyu   2 4f x x   ds fy;s vUrjky  2,4  esa ykxzkat ds e/;eku

izes; dks lR;kfir dhft,A

Verify Lagranges Mean value theorem for the function

  2 4f x x   in the interval  2,4 .

Q.1 D ySxzkat e/;eku izes; dks fyf[k, ,oa fl) dhft,A  (7)

State and Prove Lagrange's Mean Value theorem.

OR

Qyu  
1 1/

. , x 0

0 , x=0

x xe e
x

f x
 

 
tcfd

tcfd
dh fcUnq 0x   ij vodyuh;rk dh

tk¡p dhft,A

Check the Differentiability of the function at point 0x  .

where   
1 1/

. , x 0

0 , x=0

x xe e
x when

when
f x




 
Unit - II

Q.2 A eSdykfju izes; dh lgk;rk ls Qyu   xf x e  dk foLrkj Kkr dhft,A(2)

Expand the function applying Maclaurin's theorem where

  xf x e .

Q.2 B  log ax b  dk n  ok¡  vody xq.kkad fyf[k,A (2)

Write the nth Derivative of  log ax b -

Q.2 C ;fn log ,
x

y x
a bx
    

rks fl) dhft, fd 
22

3
2

d y dy
x x y

dx ax
    

  (5)

If log ,
x

y x
a bx
    

 then prove that 
22

3
2

d y dy
x x y

dx ax
    

OR

izfrLFkkiu zx e  ds }kjk lehdj.k
2

2
2

0
d y dy

x x y
dx dx

    dk :ikarj.k

dhft,A

Transform the equation 
2

2
2

0
d y dy

x x y
dx dx

    by the substitution

zx e .

Q.4 D ;fn 
2 2

1sin
x y

u
x y

  
   

rc fl) dhft, fd tan
u u

x y u
x y

 
 

   (7)

If 
2 2

1sin
x y

u
x y

  
   

then prove that tan
u u

x y u
x y

 
 

 

OR

;fn 
4 4

log
x y

u
x y




 rks fl) dhft;s fd 3
u u

x y u
x y

 
 

  -

If 
4 4

log
x y

u
x y




 then prove that 3
u u

x y u
x y

 
 

  -

Unit - V

Q.5 A
2 3

1 0

y
y dy dx   dk eku fudkfy;sA  (2)

Find the value of 
2 3

1 0

y
y dy dx  .

Q.5 B ;fn  
3 2 1

0 0 0
I x y z dx dy dz      rc I  dk eku Kkr dhft,A (2)

If  
3 2 1

0 0 0
I x y z dx dy dz      then find the value of I .
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OR

yScuht izes; dks fy[kdj fl) dhft,A

State and Prove Leibnitz's theorem.

Q.2 D Vsyj izes; dh lgk;rk ls   sinf x x  dks 
2

x
  

 
 dh ?kkrksa esa

foLrkj dhft,A  (7)

Expand  Sinx in powers of 
2

x
  

 
 by Taylor's theorem. x

OR

eSdykfju izes; ls 1tan x  dk] x dh ?kkrksa esa izlkj dhft,A

Expand 1tan x  in powers of x by Maclaurin's theorem.

Unit - III

Q.3 A ,dy vHk;kxz dks ifjHkkf"kr dhft,A  (2)

Define Single Cusp.

Q.3 B oØ 
2 2

2 2
1

a b

x y
   dh y v{k ds lekUrj vuarLif'kZ;ksa dks fyf[k,A (2)

Write asymptotes of the curve 
2 2

2 2
1

a b

x y
   Parallel to y axis .

Q.3 C v arj kyk s  dk s  K kr dhft, ftud s fy, oØ
5 33 40 3 20y x x x    mifjeq[kh ;k v/kkseq[kh vory gSA  (5)

Find the intervals for which the Curve is Concave upwards or
downwards :

5 33 40 3 20y x x x   

OR
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OR

yScuht izes; dks fy[kdj fl) dhft,A

State and Prove Leibnitz's theorem.

Q.2 D Vsyj izes; dh lgk;rk ls   sinf x x  dks 
2

x
  

 
 dh ?kkrksa esa

foLrkj dhft,A  (7)

Expand  Sinx in powers of 
2

x
  

 
 by Taylor's theorem. x

OR

eSdykfju izes; ls 1tan x  dk] x dh ?kkrksa esa izlkj dhft,A

Expand 1tan x  in powers of x by Maclaurin's theorem.

Unit - III

Q.3 A ,dy vHk;kxz dks ifjHkkf"kr dhft,A  (2)

Define Single Cusp.

Q.3 B oØ 
2 2

2 2
1

a b

x y
   dh y v{k ds lekUrj vuarLif'kZ;ksa dks fyf[k,A (2)

Write asymptotes of the curve 
2 2

2 2
1

a b

x y
   Parallel to y axis .

Q.3 C v arj kyk s  dk s  K kr dhft, ftud s fy, oØ
5 33 40 3 20y x x x    mifjeq[kh ;k v/kkseq[kh vory gSA  (5)

Find the intervals for which the Curve is Concave upwards or
downwards :

5 33 40 3 20y x x x   

OR
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oØ log
y

x e
x

  ij ufr ifjorZu fcUnq Kkr dhft,A

Find the point of Inflexion for curve log
y

x e
x

 .

Q.3 D oØ  2 2ay x a x   dk vuqjs[k.kZ dhft,A  (7)

Trace the Curve  2 2ay x a x  .

OR

fn;s x, oØ 3 2 2 3 25 8 4 9 6 2 2 1 0y xy x y x xy x y x          dh

vuarLif'kZ;k¡ Kkr dhft,A

Find the asymptotes of the curve.

3 2 2 3 25 8 4 9 6 2 2 1 0y xy x y x xy x y x        

Unit - IV

Q.4 A ;fn    , sinF x y xy x y    rks yxF  dk eku Kkr dhft,A  (2)

If    , sinF x y xy x y   then find the value of yxF .

Q.4 B le?kkr Qyu dks ifjHkkf"kr dhft,A  (2)

Define Homogeneous Function.

Q.4 C lw= 2

1

xdy
y

dxp
dy
dx




   
 

dks /kqzoh; :i esa :ikarfjr dhft,A  (5)

Transform the formula 2

1

xdy
y

dxp
dy
dx




   
 

 into Polar Form.
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oØ log
y

x e
x

  ij ufr ifjorZu fcUnq Kkr dhft,A

Find the point of Inflexion for curve log
y

x e
x

 .

Q.3 D oØ  2 2ay x a x   dk vuqjs[k.kZ dhft,A  (7)

Trace the Curve  2 2ay x a x  .

OR

fn;s x, oØ 3 2 2 3 25 8 4 9 6 2 2 1 0y xy x y x xy x y x          dh

vuarLif'kZ;k¡ Kkr dhft,A

Find the asymptotes of the curve.

3 2 2 3 25 8 4 9 6 2 2 1 0y xy x y x xy x y x        

Unit - IV

Q.4 A ;fn    , sinF x y xy x y    rks yxF  dk eku Kkr dhft,A  (2)

If    , sinF x y xy x y   then find the value of yxF .

Q.4 B le?kkr Qyu dks ifjHkkf"kr dhft,A  (2)

Define Homogeneous Function.

Q.4 C lw= 2

1

xdy
y

dxp
dy
dx




   
 

dks /kqzoh; :i esa :ikarfjr dhft,A  (5)

Transform the formula 2

1

xdy
y

dxp
dy
dx




   
 

 into Polar Form.
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