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1226 
I YEAR (T.D.C.) SCIENCE EXAMINATION, 2018 

MATHEMATICS 

Paper – II 

CALCULUS 

Time: Three Hours 

Maximum Marks: 75 

 
 

        PART – A ¼[k.¼[k.¼[k.¼[k.M & v½M & v½M & v½M & v½      [Marks: 20] 

Answer all questions (50 words each). 

All questions carry equal marks. 

lHkh iz’u vfuok;Z gSaA izR;sd iz’u dk mŸkj 50 'kCnksa ls vf/kd u gksA  

lHkh iz’uksa ds vad leku gSaA 

         PART – B ¼[k.M & c½¼[k.M & c½¼[k.M & c½¼[k.M & c½      [Marks: 35] 

Answer five questions (250 words each). 

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

izR;sd bdkbZ ls ,d&,d,d&,d,d&,d,d&,d iz’u pqurs gq,] dqy ik¡p iz’u dhft,A 

izR;sd iz’u dk mŸkj 250 'kCnksa ls vf/kd u gksA 

lHkh iz’uksa ds vad leku gSaA 

           PART – C ¼[k.M & l½¼[k.M & l½¼[k.M & l½¼[k.M & l½      [Marks: 20] 

Answer any two questions (500 words each). 

All questions carry equal marks. 

    dksbZ nks iz’unks iz’unks iz’unks iz’u dhft,A izR;sd iz’u dk mŸkj 500 'kCnksa ls vf/kd u gksA 

lHkh iz’uksa ds vad leku gSaA 
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PART – A @ @ @ @ [k.M[k.M[k.M[k.M    & v& v& v& v 

Q.1 Answer the following questions:-  

 fuEufyf[kr iz’uksa ds mÙkj nhft,A 

 (i) Find the angle between the radius vector and tangent at any point of the curve. 

  fuEu oØ ds fdlh fcUnq ij /kzqokUrj js[kk rFkk Li’kZ js[kk ds e/; dks.k Kkr dhft,A  

   r = a (1-cosθ) 
 (ii) State the first mean value theorem. 

  izFke e/;eku izes; dk dFku nhft,A  

 (iii) Find the Parallel asymptotes of the following curve.   

  fuEu oØ dh lekukUrj vuUr Lif’kZ;ka Kkr dhft,A   

    (x-3) (x-2) y
2 

-9x
2
 = 0 

 (iv) Define Singular Point.  

  fofp= fcUnq dks ifjHkkf"kr dhft,A  

 (v) Write Legendre’s Duplication formula.  

  fytsUMj dk f}xq.ku lw= fyf[k,A  

 (vi) Define Quadrature.  

  {ks=Qyu dks ifjHkkf"kr dhft,A   

 (vii) Solve - 

  gy dhft, &  

    (1+x
2
) dy = (1+y

2
) dx 

 (viii) Solve - 

  gy dhft, & 

   ( ) y
dx

dy
  y2x 3 =+  

 (ix) Solve - 

  gy dhft, & 

   (D
2 

- 5D + 6) y = 0 

 (x) Solve - 

  gy dhft, & 

   ( )ypx tanp −=  
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PART – B @@@@    [k.M[k.M[k.M[k.M    & & & & cccc 

UNIT –I @ @ @ @ bdkbZ bdkbZ bdkbZ bdkbZ – I     
Q.2 Show that the Pedal equation of the ellipse  

  1
b

y

a

x
2

2

2

2

=+   is  :   .   
ba

r

b

1

a

1

p

1
22

2

222
−+=    

 fl) dhft, fd nh?kZoÙ̀k 1
b

y

a

x
2

2

2

2

=+  dk ikfnd lehdj.k   
ba

r

b

1

a

1

p

1
22

2

222
−+= gSA 

Q.3 Find the value of ‘C’ satisfying Cauchy’s mean value theorem for the following 

functions:  

 fuEu Qyu ;qXe ds fy;s dksf’k e/;eku izes; dks lUrq"V djus okys ‘C’ dk eku Kkr 
dhft,A  

  f(x) = sin x   ;   g(x)  =  cos x,  x∈ 






2

π
,0 . 

UNIT –II    @@@@bdkbZbdkbZbdkbZbdkbZ    – II 

Q.4 For the cycloid x = a(θ + sin θ) ; y = a(1 – cos θ)  

 Prove that:  

  P = 4a cos ( )
2

θ  .    

 pØt x = a(θ + sin θ) ; y = a(1 – cos θ) ds fy,  

 fl) dhft, &   

  P = 4a cos ( )
2

θ  .  

Q.5 Trace the Folium: x
3 

+ y
3
 = 3 axy .   

 Qksfy;e dk vuqjs[k.k dhft,& 
  x

3 
+ y

3
 = 3 axy . 

UNIT –III    @@@@bdkbZ bdkbZ bdkbZ bdkbZ – III 

Q.6 Prove that - 

 fl) dhft, & 

  
( )

( )n,mBdx 
x1

xx
  

1

0 nm

1n1m

=
+

+
∫ +

−−

  

Q.7 Prove that - 

 fl) dhft, &   

  ∫
∞

=
+0 6 33

π

x1

dxx 
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UNIT –IV@@@@bdkbZ bdkbZ bdkbZ bdkbZ – IV 

Q.8 Solve - 

 gy dhft, &   

  ( ) 1
dx

dy
yxcos =+   

Q.9 Solve - 

 gy dhft, &   

  ( )  y log
x

y
y glo  

x

y

dx

dy 2

2
=+  

UNIT –V@@@@bdkbZ bdkbZ bdkbZ bdkbZ – V 

Q.10 Solve - 

 gy dhft, &   

  p
2 

+ 2py cot x = y
2
 

Q.11 Solve - 

 gy dhft, &   

  (D
2 
- 1) y = cos h x 

PART – C @ @ @ @ [k.M[k.M[k.M[k.M& & & & llll    
Q.12 If ,cos1

r
a2 θ+= then with usual notations, show that-  

  
ψ

=
ψ

3
sin

a2

d

ds
   

 ;fn ,cos1
r

a2 θ+= rks lkekU; ladsru ls iznf’kZr dhft,&  

  
ψ

=
ψ

3
sin

a2

d

ds
 

Q.13 Find the asymptotes of the following curve:      

 fuEu oØ dh ,d 'kCn gS vuUr Lif’kZ;ka Kkr dhft,&  
  x

3
+3x

2
y-4y

3
-x+y+3 = 0 

Q.14 Find the area included between the following curve and it’s asymptote: 

 fuEu oØ rFkk blds vuarLi’khZ ds e/; dk {ks=Qy Kkr dhft,& 
  y

2
(a - x) = x

3 
Q.15 Solve - 

 gy dhft, & 
   (y

3 
- 2yx

2
) dx + (2xy

2 
- x

3
) dy = 0   

Q.16 Solve - 

 gy dhft, &   

  (D
2 
+ 2D + 1) y = x cos x 

------------------------------------ 


