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(New Course) 
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ÍÛæ˜Û¶ÛÛ : (1) ¼ÛμÛÛ ›÷ ¸ÛóÊ¶ÛÛé¶ÛÛ ›÷ÈÛÛ¼Û ÅÛ”ÛÛé.  
   (2) −ùÁé�õ ¸ÛóÊ¶Û¶ÛÛ •Ûä̈ Û ÍÛÁõ”ÛÛ ™öé.  
 

1. (…) ÅÛÛ¿Û¼¶Ûà¡ö¶Ûä× ¸Ûó¾Ûé¿Û ÅÛ”ÛÛé …¶Ûé ÍÛÛÜ¼Û©Û �õÁõÛé.  

 (¼Û) •Û¾Ûé ©Ûé ¼Ûé ¶ÛÛ ›÷ÈÛÛ¼Û …Û¸ÛÛé.  

   (i) ›÷Ûé y = 
x + 13

x2 + x – 6 (x  ≠ –3, 2) ©ÛÛé yn ÉÛÛéμÛÛé.  

   (ii) ›÷Ûé x  = tan (log y) ©ÛÛé ÍÛÛÜ¼Û©Û �õÁõÛé � éõ (1 + x2) yn+1 + (2nx – 1) yn + n (n – 1) yn–1 = 0. 

  (iii) ›÷Ûé y = (x  + x2 + 1)
m

 ÐüÛé¿Û ©ÛÛé ÍÛÛÜ¼Û©Û �õÁõÛé �éõ  

   (1 + x2) yn+2 + (2n + 1) x . yn+1 + (n2 – m2) yn = 0.  

 

2. (…) ÈÛÛÍ©ÛÜÈÛ�õ ¸Û−ùÛé¶Ûà ËÛé§øà ∑an ¶Ûé …Ü½ÛÍÛÛÁõà �¿ÛÛÁéõ �õÐéüÈÛÛ¿Û ? ›÷Ûé ÈÛÛÍ©ÛÜÈÛ�õ ËÛé§øà ∑an 
…Ü½ÛÍÛÛÁõà ÐüÛé¿Û ©ÛÛé ÍÛÛÜ¼Û©Û �õÁõÛé �éõ lim

n→∞
 an = 0. …Û ¸Ûó¾Ûé¿Û¶ÛÛé ¸ÛóÜ©Û¸Ûó¾Ûé¿Û ÍÛÛ˜ÛÛé ™öé ? ©Û¾ÛÛÁõÛ 

›÷ÈÛÛ¼Û¶Ûé …¶ÛäÄõ¸Û …éÈÛä× Š−ùÛÐüÁõ¨Û …Û¸ÛÛé.  

…¬ÛÈÛÛ 

 (…) �õÛéÉÛà¶Ûà ¾ÛæÇ �õÍÛÛé¤øà ËÛé§øà ¾ÛÛ¤éø ÅÛ”ÛÛé …¶Ûé ÍÛÛÜ¼Û©Û �õÁõÛé.  

 (¼Û) …Ü½ÛÍÛÛÁõà©ÛÛ ˜Û˜ÛÛë. (•Û¾Ûé ©Ûé ¼Ûé) : 

   (i) 
1

1·3 + 
1

3·5 + 
1

5·7 + 
1

7·9 + ......  

   (ii) 
∞
∑
n=1

 ( )n4 + 1 – n4 – 1  

   (iii) 
x

2·3 + 
x2

3·4 + 
x3

4·5 + ......... 

 (�õ) –ÛÛ©Û ËÛé§øà 
∞
∑
n=0

 
n3

4n xn ¶Ûà …Ü½ÛÍÛÛÁõ ÜªÛš¿ÛÛ ¾ÛéÇÈÛÛé.  
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3. (…) �õÛéÉÛà¶Ûä× ¾Ûμ¿Û�õ¾ÛÛ¶Û ¸Ûó¾Ûé¿Û ÅÛ”ÛÛé …¶Ûé ÍÛÛÜ¼Û©Û �õÁõÛé.  
 (¼Û) •Û¾Ûé ©Ûé ªÛ¨Û ¶ÛÛ ›÷ÈÛÛ¼Û …Û¸ÛÛé.  

   (i) ÍÛÛÜ¼Û©Û �õÁõÛé �éõ 0 < 
1
x · log ⎝⎜

⎛
⎠⎟
⎞ex–1

x  < 1 , x > 0. 

  (ii) ÍÛÛÜ¼Û©Û �õÁõÛé � éõ ex · sin x = 1 ¶ÛÛ ¼Ûé ÈÛÛÍ©ÛÜÈÛ�õ ¼Ûà›÷¶Ûà ÈÛ˜˜Ûé ÍÛ¾Ûà�õÁõ¨Û                 
ex · cos x + 1 = 0 ¶Ûä× …Ûé™öÛ¾ÛÛ× …Ûé™ä×ö …é�õ ¼Ûà›÷ ™öé.  

  (iii) sin x – cos x  ¶Ûä× x – 
π
4 ¶Ûà –ÛÛ©Û¾ÛÛ× ÜÈÛÍ©ÛÁõ¨Û �õÁõÛé.  

  (iv) log (1 + sin x) ¶Ûä× ¸Ûó¬Û¾Û ªÛ¨Û ¸Û−ùÛé ÍÛäμÛà x  ¶ÛÛ ˜Û§ø©ÛÛ –ÛÛ©Û¾ÛÛ× ÜÈÛÍ©ÛÁõ¨Û �õÁõÛé.  

  (v) ÅÛ“Û ¾ÛéÇÈÛÛé : lim
x→0

 x log(tan x) , x∈(0, 
π
2 ) 

 

4. (…) In = ⌡⎮
⌠

0

π/2
.
. sinn xdx ¶Ûä× ÅÛ–Ûä�õÁõ¨Û ÍÛæªÛ ¾ÛéÇÈÛÛé ©Ûé ¸ÛÁõ¬Ûà I9 …¶Ûé I10 ¶ÛÛ× ¾ÛæÅ¿ÛÛé ÉÛÛéμÛÛé.  

 (¼Û) •Û¾Ûé ©Ûé ¼Ûé ¶ÛÛ ›÷ÈÛÛ¼Û …Û¸ÛÛé.  

  (i) ÍÛÁõÈÛÛÇÛ¶ÛÛ ÅÛ“Û ©ÛÁõà� éõ −ùÉÛÛÙÈÛà ⌡⎮
⌠

a

b
.
. e

x dx ¶Ûà Ý�õ¾Û©Û ¾ÛéÇÈÛÛé.  

  (ii) ÍÛ×�õÅÛ¶Û¶Ûà Áõà©Ûé a ÜªÛš¿ÛÛÈÛÛÇÛ •ÛÛéÅÛ�õ¶Ûä× ÈÛ’õ ¸ÛèÌ¥øºõÇ ¾ÛéÇÈÛÛé.  

  (iii) ÈÛ’õ y = x
3
2 ¸ÛÁõ¶ÛÛ× Ý¼Û−äù (0, 0) ¬Ûà (1, 1) ÍÛäμÛà¶ÛÛ ˜ÛÛ¸Û¶Ûà ÅÛ×¼ÛÛˆ ÉÛÛéμÛÛé.  

  (iv) Š¸ÛÈÛÅÛ¿Û 
x2

9  + 
y2

16 = 1 ¶Ûä× ©Ûé¶ÛÛ ¸ÛóμÛÛ¶ÛÛ“Û …ÛÍÛ¸ÛÛÍÛ ¸ÛÜÁõ½Ûó¾Û¨Û �õÁõÛÈÛÈÛÛ¬Ûà Áõ˜ÛÛ©Ûà      

–Û¶ÛÛ�èõÜ©Û¶Ûä× –Û¶ÛºõÇ ÉÛÛéμÛÛé.  
 

5. (…) ÅÛÛ•ÛóÛ×›÷¶ÛÛ ÜÈÛ�õÅÛ ÍÛ¾Ûà�õÁõ¨Û y = x f(p) + g(p) ¶ÛÛ Š� éõÅÛ¶Ûà Áõà©Û ÍÛ¾Û›÷ÛÈÛÛé. š¿ÛÛ× p = 
dy
dx  

…¬ÛÈÛÛ 
  �ÅÛéÁõÛé¤ø¶ÛÛ ÍÛ¾Ûà�õÁõ¨Û¶Ûä× È¿ÛÛ¸Û�õ ÍÈÛÄõ¸Û ÅÛ”ÛÛé …¶Ûé Š�éõÅÛÛé.  

 (¼Û) •Û¾Ûé ©Ûé ªÛ¨Û ¶ÛÛ ›÷ÈÛÛ¼Û …Û¸ÛÛé :  
  (i) Š�éõÅÛÛé : (x2 – y2) dy = 2xy dx  
  (ii) Š�éõÅÛÛé : (ey + 1) cos x dx + ey sin x dy = 0 
  (iii) Š�éõÅÛÛé : p2 – (x + 5y) p + 4y (x + y) = 0  

  (iv) Š�éõÅÛÛé : p2 – 6p + 8 = 0, p = 
dy
dx 

  (v) μÛóäÈÛ¾ÛÛ×¬Ûà ¸ÛÍÛÛÁõ ¬Û©ÛÛ× …éÈÛÛ× ©Û¾ÛÛ¾Û ÈÛ©ÛäÙÇÛé¶Ûä× μÛóäÈÛà¿Û ÜÈÛ�õÅÛ ÍÛ¾Ûà�õÁõ¨Û ¾ÛéÇÈÛÛé.  
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6. (…) •Û¾Ûé ©Ûé …é�õ ÍÛÛÜ¼Û©Û �õÁõÛé :  

  (i) 
1

f(D) e
ax = 

1
f(a) . e

ax , š¿ÛÛ× f(a) ≠ 0 

  (ii) 
1

f(D) e
ax F(x) = eax . 

1
f(D + a) F(x), š¿ÛÛ× f(D + a) ≠ 0 

 (¼Û) •Û¾Ûé ©Ûé ¼Ûé ¶ÛÛ Š�éõÅÛ ¾ÛéÇÈÛÛé.  

  (i) (D2 + 1)3 . (D2 + D + 1)2 . y = 0  

  (ii) (D2 + 2D + 1) y = ex 

  (iii) 2(x + 1) y" + y' – 8y = 0  

 
7. (…) ÈÛé•Û …¶Ûé ¸ÛóÈÛé•Û¶ÛÛ× …Áõà¿Û …¶Ûé …¶Ûä¸ÛóÍ¬Û ÍÛ×–Û¤ø�õÛé ¾ÛéÇÈÛÛé.  

 (¼Û) •Û¾Ûé ©Ûé ¼Ûé ¶ÛÛ ›÷ÈÛÛ¼Û …Û¸ÛÛé.  

  (i) …é�õ �õ¨Û ÍÛÛ−ùà ÍÈÛÜÁõ©Û ÐüÛé¿Û ©Ûé¶ÛÛ � éõ¶®ù¬Ûà …×©ÛÁõÛé 1 …¶Ûé 2 ÐüÛé¿Û ©¿ÛÛÁéõ ©Ûé¶Ûà ÈÛé•Û¶Ûà 
Ý�õ¾Û©ÛÛé 3 …¶Ûé 2 ¸ÛóÜ©Û ÍÛé� ×õ¦ø ™öé ©ÛÛé ©Ûé¶ÛÛé �×õ¸ÛÜÈÛÍ©ÛÛÁõ …¶Ûé …ÛÈÛ©ÛÙ�õÛÇ ÉÛÛéμÛÛé.  

  (ii) …é�õ �õ¨Û¶Ûé “ÛíÜ©Û›÷ ÍÛÛ¬Ûé 60° ¶ÛÛ ”Ûæ¨Ûé Š¸ÛÁõ ©ÛÁõºõ ºêõ�õÈÛÛ¾ÛÛ× …ÛÈÛé ™öé. ¾ÛÐü«Û¾Û �˜ÛÛˆ…é 
©Ûé¶ÛÛé ÈÛé•Û ¸ÛóÛÁ×õÜ½Û�õ ÈÛé•Û �õÁõ©ÛÛ× …¦øμÛÛé ÐüÛé¿Û ™öé ©Ûé¾Û ÍÛÛÜ¼Û©Û �õÁõÛé.  

  (iii) Œ•Û¾ÛÝ¼Û−äù¾ÛÛ×¬Ûà −ùÛéÁõÈÛÛ¾ÛÛ× …ÛÈÛéÅÛà ÍÛÜ−ùÉÛ ÜªÛš¿ÛÛ¶Ûà Ü−ùÉÛÛ¾ÛÛ× ©Ûé¾Û›÷ ©Ûé¶Ûà ÅÛ×¼ÛÜ−ùÉÛÛ¾ÛÛ× 
•ÛÜ©Û �õÁõ©ÛÛ× �õ¨Û¶ÛÛé ÈÛé•Û λr2 …¶Ûé μθ2 ™öé. ©ÛÛé �õ¨Û¶ÛÛ ¸ÛóÈÛé•Û¶ÛÛ …Áõà¿Û …¶Ûé …¶Ûä¸ÛóÍ¬Û    
ÍÛ×–Û¤ø�õÛé ÉÛÛéμÛÛé.  

____________ 
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Time : 3 Hours]   [Max. Marks : 105 
 

Instructions : (1) Attempt all the questions.  
    (2) Each question carries equal marks.  
 

1. (a) State and prove Leibnitz theorem.  

 (b) Attempt any two :  

   (i) If y = 
x + 13

x2 + x – 6 (x  ≠ –3, 2) then find yn. 

   (ii) If x  = tan (log y) then prove that (1 + x2) yn+1 + (2nx – 1) yn + n (n – 1) yn–1 = 0.  

  (iii) If y = (x  + x2 + 1)
m

 then prove that  

   (1 + x2) yn+2 + (2n + 1) x . yn+1 + (n2 – m2) yn = 0.  

 

2. (a) When is a series ∑an of real terms said to be convergent ? If a real series ∑an is 
convergent then prove that lim

n→∞
 an = 0. Is the converse of this theorem true ?   

Give one example.  

OR 

 (a) State and prove Cauchy root test for series.  

 (b) Discuss the convergence : (any two)  

   (i) 
1

1·3 + 
1

3·5 + 
1

5·7 + 
1

7·9 + ......  

   (ii) 
∞
∑
n=1

 ( )n4 + 1 – n4 – 1  

   (iii) 
x

2·3 + 
x2

3·4 + 
x3

4·5 + ......... 

 (c) Obtain radius of the convergence of the power series 
∞
∑
n=0

 
n3

4n xn. 
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3. (a) State and prove Cauchy’s mean value theorem. 

 (b) Attempt any three :  

   (i) Prove that 0 < 
1
x · log ⎝⎜

⎛
⎠⎟
⎞ex–1

x  < 1 , x > 0. 

  (ii) Prove that at least one root of the equation ex · cos x + 1 = 0 lies between 
two real roots of the equation ex · sin x = 1. 

  (iii) Expand sin x – cos x  in power of x – 
π
4 . 

  (iv) Expand log (1 + sin x) into the ascending powers of x  upto three terms.  

  (v) Obtain limit : lim
x→0

 x log(tan x) , x∈(0, 
π
2 ) 

 

4. (a) Obtain the reduction formula for In = ⌡⎮
⌠

0

π/2
.
. sinnx dx and hence evaluate the values of 

I9 and I10.  

 (b) Attempt any two :  

  (i) Expressing limit of sum evaluate ⌡⎮
⌠

a

b
.
. e

x dx. 

  (ii) Obtain the curved surface area of the sphere with radius a by integration.  

  (iii) Find the Length of the arc of the curve y = x
3
2 from the point (0, 0) to (1, 1).  

  (iv) Find the volume of the solid generated by the revolution around major axis 

of the ellipse        
x2

9  + 
y2

16 = 1.  

 
5. (a) Explain the method of solving Lagrange’s differential equation y = x f(p) + g(p), 

where p = 
dy
dx 

OR 
  Write Clairant’s equation in general form and solve it.  

 (b) Attempt any three :  
  (i) Solve : (x2 – y2) dy = 2xy dx  
  (ii) Solve : (ey + 1) cos x dx + ey sin x dy = 0 
  (iii) Solve : p2 – (x + 5y) p + 4y (x + y) = 0  

  (iv) Solve : p2 – 6p + 8 = 0, p = 
dy
dx 

  (v) Find the Polar differential equation of all circles passing through the pole.  
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6. (a) Prove any one :  

  (i) 
1

f(D) e
ax = 

1
f(a) . e

ax , where f(a) ≠ 0 

  (ii) 
1

f(D) e
ax F(x) = eax . 

1
f(D + a) F(x), where f(D + a) ≠ 0 

 (b) Solve (any two)  

  (i) (D2 + 1)3 . (D2 + D + 1)2 . y = 0  

  (ii) (D2 + 2D + 1) y = ex 

  (iii) 2(x + 1) y" + y' – 8y = 0.  

 
7. (a) Find the Radial and Transverse components of velocity and acceleration.  

 (b) Attempt any two :  

  (i) 3' and 2' per second are velocities of a particle moving in simple harmonic 
motion at distances 1' and 2' from the centre. Find its amplitude and periodic 
time.  

  (ii) A particle is projectile upward in a direction inclined at 60° to the 
horizontal. Show that its velocity when its greatest height is half its initial 
velocity.  

  (iii) The radial and transverse components of velocity of a moving particle are 
λr2 and μθ2. Find the radial and transverse components of its acceleration.  

____________ 


