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Mathematics : MAT-103 
(Differential Equation) 

 

Time :  3 Hours]  [Max. Marks : 70 
 

ÍÛæ̃ Û¶ÛÛ : (1) ¼ÛµÛÛ ›÷ ¸ÛóÊ¶ÛÛé ºõÁõÜ›÷ýÛÛ©Û ™öé. 

  (2) ¼ÛµÛÛ ›÷ ¸ÛóÊ¶ÛÛé¶ÛÛ •Ûä¨Û ÍÛÁõ”ÛÛ ™öé. 
 

1. (…) ÜÈÛïõÅÛ ÍÛ¾ÛàïõÁõ¨Û 
dy
dx + Py = Q ¶ÛÛ× ŠïéõÅÛ ¾ÛÛ¤éø¶Ûà Áõà©Û ÍÛ¾Û›ÛÈÛÛé. šýÛÛ× P …¶Ûé Q …é x ¶ÛÛ× ÜÈÛµÛéýÛ 

™öé. 

  x
dy
dx – y = 2x3 ¶ÛÛé ŠïéõÅÛ ¸Û¨Û ¾ÛéÇÈÛÛé. 

      …¬ÛÈÛÛ 

  ÅÛÛ•ÛóÛ×›÷¶Ûä× ÜÈÛïõÅÛ ÍÛ¾ÛàïõÁõ¨Û ÅÛ”ÛÛé …¶Ûé ©Ûé¶ÛÛ ŠïéõÅÛ¶Ûà Áõà©Û ÍÛ¾Û›ÛÈÛÛé. 

  x + y = ⎝⎜
⎛

⎠⎟
⎞1 + P

1 – P
2
 ¶ÛÛé ŠïéõÅÛ ¸Û¨Û ¾ÛéÇÈÛÛé. šýÛÛ× P = 

dy
dx. 

 (¼Û) •Û¾Ûé ©Ûé ¼Ûé¶ÛÛ ŠïéõÅÛ ¾ÛéÇÈÛÛé : 

  (1) (exy + 2x sin y)dx + (ex + x2 cos y)dy = 0 

  (2) x
dy
dx + y = x3y4 

  (3) P2 + 2Py cot x = y2, šýÛÛ× P = 
dy
dx. 

 

2. (…) ›Ûé f(a) ≠ 0 ÐüÛéýÛ ©ÛÛé ÍÛÛÜ¼Û©Û ïõÁõÛé ïéõ 
1

f(D) e
ax = 

1
f(a) e

ax, šýÛÛ× D = 
d
dx. 

  
1

9D2 – 1e–x¶Ûä× ÍÛÛþä×ùÄõ¸Û …Û¸ÛÛé. 

      …¬ÛÈÛÛ 

  ›Ûé f(–a2) ≠ 0 ÐüÛéýÛ ©ÛÛé ÍÛÛÜ¼Û©Û ïõÁõÛé ïéõ 
1

f(D2) cos ax = 
1

f(–a2) cos ax; šýÛÛ× D = 
d
dx. 

  
1

D2 + 4 (cos 3x + cos 5x)¶Ûä× ÍÛÛþä×ùÄõ¸Û …Û¸ÛÛé. 
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 (¼Û) •Û¾Ûé ©Ûé ¼Ûé¶ÛÛ ŠïéõÅÛ ¾ÛéÇÈÛÛé : 

  (1) 
d4y
dx4 – 2

d3y
dx3 + 5

d2y
dx2 – 8

dy
dx + 4y = 0 

  (2) (D3 + D2 + D + 1)y = sin 2x. 

  (3) x2d2y
dx2 + x

dy
dx + y = 2 log x. 

 

3. (…) R3 ¾ÛÛ× •ÛÛéÅÛïõ x2 + y2 + z2 = a2 ¸ÛÁõ¶ÛÛ× (α, β, γ) Ý¼Ûþäù…é Í¸ÛÉÛÙ©ÛÅÛ …¶Ûé …Ü½ÛÅÛ×¼Û¶ÛÛ× ÍÛ¾ÛàïõÁõ¨ÛÛé 
¾ÛéÇÈÛÛé. 

…¬ÛÈÛÛ 
  ÍÛ¾Û©ÛÅÛ lx + my + nz = p …é ïéõ¶®ùàýÛ ÉÛÛ×ïõÈÛ›÷ ax2 + by2 + cz2 = 1 ¶Ûé Í¸ÛÉÛë ©Ûé ¾ÛÛ¤éø¶Ûà ÉÛÁõ©Û 

¾ÛéÇÈÛÛé. …¶Ûé Í¸ÛÉÛÙÝ¼Ûþäù¶ÛÛ× ýÛÛ¾Û ¸Û¨Û ¾ÛéÇÈÛÛé. 

 (¼Û) •Û¾Ûé ©Ûé ¼Ûé •Û¨ÛÛé : 

  (1) ÍÛÛÜ¼Û©Û ïõÁõÛé ïéõ •ÛÛéÅÛïõÛé x2 + y2 + z2 + 4x – 6y + 2z – 86 = 0 …¶Ûé x2 + y2 + z2 – 
20x – 36y – 30z + 424 = 0 ¸ÛÁõÍ¸ÛÁõ ¼ÛÐüÛÁõ¬Ûà Í¸ÛÉÛë ™öé. 

  (2) •ÛÛéÅÛïõ x2 + y2 + z2 + 2x – 10y – 23 = 0 …¶Ûé ÍÛäÁéõ”ÛÛ 
x – 1

4  = 
y + 1

3  = 
z – 3
–5  ¶ÛÛé ™öéþù 

¾ÛéÇÈÛÛé. 

  (3) ÍÛÛÜ¼Û©Û ïõÁõÛé ïéõ •ÛÛéÅÛïõÛé x2 + y2 + z2 – 2x + 4y + 3 = 0 …¶Ûé x2 + y2 + z2 + 4x + 6y 
+ 2z + 5 = 0 ¸ÛÁõÍ¸ÛÁõ ÅÛ×¼Û˜™öéþùà ™öé. 

 

4. (…) ÉÛÛ×ïõÈÛ¶Ûä× µÛóäÈÛàýÛ ÍÛ¾ÛàïõÁõ¨Û ¾ÛéÇÈÛÛé …¶Ûé ÉÛÛ×ïõÈÛ – 4r cos θ = r – 12¶ÛÛé ¸ÛóïõÛÁõ ÉÛÛéµÛÛé. 

…¬ÛÈÛÛ 
  R3 ¾ÛÛ× (α, β, γ) Ý¼Ûþäù¾ÛÛ×¬Ûà ¸ÛÍÛÛÁõ ¬Û©Ûà …¶Ûé •ÛÛéÅÛïõ x2 + y2 + z2 = a2 ¶Ûé Í¸ÛÉÛÙ©Ûà ÍÛ›÷ÙïõÁéõ”ÛÛ 

ÈÛÛÇÛ ¸ÛÜÁõÍ¸ÛÉÛâ ÉÛ×ïäõ¶Ûä× ÍÛ¾ÛàïõÁõ¨Û ¾ÛéÇÈÛÛé. 

 (¼Û) •Û¾Ûé ©Ûé ¼Ûé •Û¨ÛÛé : 

  (1) µÛóäÈÛàýÛ ýÛÛ¾Û ⎝⎜
⎛

⎠⎟
⎞2, 

π
6  …¶Ûé ⎝⎜

⎛
⎠⎟
⎞3, 

π
3  Ý¼Ûþäù…Ûé¾ÛÛ×¬Ûà ¸ÛÍÛÛÁõ ¬Û©Ûà ÍÛäÁéõ”ÛÛ¶Ûä× µÛóäÈÛàýÛ ÍÛ¾ÛàïõÁõ¨Û 

ÉÛÛéµÛÛé. ©Ûé¶ÛÛ× ¸ÛÁõ µÛóäÈÛ¾ÛÛ×¬Ûà þùÛéÁéõÅÛ ÅÛ×¼Û¶Ûà ÅÛ×¼ÛÛˆ ÉÛÛéµÛÛé. 

  (2) ÍÛÛÜ¼Û©Û ïõÁõÛé ïéõ ÍÛ¾ÛàïõÁõ¨Û 33x2 + 13y2 – 95z2 – 144yz – 96zx – 48xy = 0 ÍÛ¾ÛÉÛ×ïäõ 
þùÉÛÛÙÈÛé ™öé. ©Ûé¶ÛÛé …“Û …¶Ûé …µÛÙÜÉÛÁõ:ïõÛé¨Û ÉÛÛéµÛÛé. 

  (3) ÜªÛšýÛÛ 3 …¶Ûé …“Û 
x – 1

2  = 
y – 1

3  = 
z – 1

1  ÐüÛéýÛ ©ÛéÈÛÛ ÍÛ¾Û¶ÛÇÛïõÛÁõ¶Ûä× ÍÛ¾ÛàïõÁõ¨Û ¾ÛéÇÈÛÛé. 
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5. ýÛÛé•ýÛ ÜÈÛïõÅ¸Û ¸ÛÍÛ×þù ïõÁõà ”ÛÛÅÛà ›÷•ýÛÛ ¸ÛæÁõÛé : 

 (1) ÜÈÛïõÅÛ ÍÛ¾ÛàïõÁõ¨Û ⎣⎢
⎡

⎦⎥
⎤1 + ⎝⎜

⎛
⎠⎟
⎞dy

dx
2 3

2 = 
d2y
dx2 ¶Ûà ïõ“ÛÛ _______ ™öé. 

  (a) 2 (b) 1 

  (c) 
3
2 (d) …éïõ¸Û¨Û ¶ÛÜÐü 

 (2) ÜÈÛïõÅÛ ÍÛ¾ÛàïõÁõ¨Û M(x, y)dx + N(x, y)dy = 0 ýÛ¬ÛÛ¬ÛÙ ÐüÛéÈÛÛ ¾ÛÛ¤éø¶Ûà …ÛÈÛÉýÛïõ …¶Ûé ¸ÛýÛÛÙ¸©Û 
ÉÛÁõ©Û _______ ™öé. 

  (a) 
∂N
∂y = 

∂M
∂x  (b) 

∂M
∂y  = 

∂N
∂x  

  (c) 
∂M
∂y  = 

∂N
∂y  (d) …éïõ¸Û¨Û ¶ÛÜÐü 

 (3) ›÷é¶ÛÛé ÍÛÛ¾ÛÛ¶ýÛ ŠïéõÅÛ y = A cos x + B sin x ÐüÛéýÛ ©ÛéÈÛä× ÜÈÛïõÅÛ ÍÛ¾ÛàïõÁõ¨Û ______ ™öé. 

  (a) 
d2y
dx2 = A cos x + B sin x (b) 

d2y
dx2 + y = 0 

  (c) 
d2y
dx2 = 0 (d) …éïõ¸Û¨Û ¶ÛÜÐü 

 (4) ÜÈÛïõÅÛ ÍÛ¾ÛàïõÁõ¨Û y = Px + log P šýÛÛ× P = 
dy
dx ¶ÛÛé ŠïéõÅÛ ______ ™öé. 

  (a) y = cx + log c (b) y = cx + log x 
  (c) y = Px + log c (d) …éïõ¸Û¨Û ¶ÛÜÐü 

 (5) ÜÈÛïõÅÛ ÍÛ¾ÛàïõÁõ¨Û 
d2y
dx2 – 5

dy
dx + 6y = 0 ¶ÛÛé ÍÛÛ¾ÛÛ¶ýÛ ŠïéõÅÛ ______ ™öé. 

  (a)  y = c1 cos 2x + c2 sin 3x (b) y = c1e–2x + c2e–3x 

  (c) y = c1e2x + c2e3x (d) …éïõ¸Û¨Û ¶ÛÜÐü 

 (6) 
1

D – ∝ f(x) = _______; šýÛÛ× ∝ …˜ÛÇ ™öé. 

  (a) e∝x ⌡⎮
⌠.

.e
–∝x f(x) dx (b) e–∝x ⌡⎮

⌠.
.e

∝x f(x) dx 

  (c) e∝x ⌡⎮
⌠.

.e
∝x f(x) dx (d) …éïõ¸Û¨Û ¶ÛÜÐü 

 (7) 
1

(D – m)r emx = ________ šýÛÛ× m …˜ÛÇ ™öé …¶Ûé r ∈ N. 

  (a) 
xr

r! e
mx (b) 

xr

r  emx 

  (c) 
xr

r! (d) …éïõ¸Û¨Û ¶ÛÜÐü 
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 (8) R3 ¾ÛÛ× ›Ûé ¼Ûé •ÛÛéÅÛïõÛé ¸ÛÁõÍ¸ÛÁõ …éïõ ïõÁõ©ÛÛ× ÈÛµÛä Ý¼Ûþäù …é ™öéþéù ©ÛÛé ™öéþù•Û¨Û _________ ™öé. 
  (a) ÈÛ©ÛäÙÇ (b) …éïõÛïõà•Û¨Û 
  (c) ÍÛäÁéõ”ÛÛ (d) …éïõ¸Û¨Û ¶ÛÜÐü 

 (9) R3 ¾ÛÛ× •ÛÛéÅÛïõ x2 + y2 + z2 + 6x + 8y + 4z + 20 = 0 ¸ÛÁõ¶ÛÛ× (–2, –2, 0) Ý¼Ûþäù…é þùÛéÁéõÅÛÛ× 
Í¸ÛÉÛÙ©ÛÅÛ¶Ûä× ÍÛ¾ÛàïõÁõ¨Û _________ ™öé. 

  (a) –x – 2y + 2z + 6 = 0 (b) x + 2y + 2z + 6 = 0 
  (c) x + 2y + 2z = 6 (d) …éïõ¸Û¨Û ¶ÛÜÐü 

 (10) Š¸ÛÈÛÅÛýÛ›÷¶Ûä× ÈýÛÛ¸Ûïõ ÍÛ¾ÛàïõÁõ¨Û ________ ™öé. 

  (a) 
x2

a2 + 
y2

b2 + 
z2

c2 = 1 (b) 
x2

a2 – 
y2

b2 + 
z2

c2 = 1 

  (c) 
x2

a2 + 
y2

b2 – 
z2

c2 = 1 (d) …éïõ¸Û¨Û ¶ÛÜÐü 

 (11) R2 ¾ÛÛ× ⎝⎜
⎛

⎠⎟
⎞– 2, 

π
4  µÛóäÈÛàýÛ ýÛÛ¾ÛÈÛÛÇÛ Ý¼Ûþäù¶ÛÛ ïõÛ©Ûë¡öàýÛ ýÛÛ¾Û _________ ™öé. 

  (a) (–1, –1) (b) 
⎝
⎜
⎛

⎠
⎟
⎞– 

1
2
, – 

1
2

 

  (c) 
⎝
⎜
⎛

⎠
⎟
⎞1

2
, 

1
2

 (d) …éïõ¸Û¨Û ¶ÛÜÐü 

 (12) ÈÛ©ÛäÙÇ r2 – 2r(g cos θ + f sin θ) + c = 0 ; šýÛÛ× g, f, c …˜ÛÇ¶Ûä× ïéõ¶®ù ______ ™öé. 

  (a) ⎝⎜
⎛

⎠⎟
⎞g2 + f2 – c, ten–1 ⎝⎜

⎛
⎠⎟
⎞f

g  (b) ⎝⎜
⎛

⎠⎟
⎞g2 + f2, ten–1 ⎝⎜

⎛
⎠⎟
⎞f

g  

  (c) (–g, –f) (d) …éïõ¸Û¨Û ¶ÛÜÐü 

 (13) ›Ûé Ý¼Ûþäù A¶ÛÛ× ¶ÛÇÛïõÛÁõàýÛ ýÛÛ¾Û ⎝⎜
⎛

⎠⎟
⎞2, 

π
4, 2  ÐüÛéýÛ ©ÛÛé A¶ÛÛ× ïõÛ©Ûë¡öàýÛ ýÛÛ¾Û _______ ™öé. 

  (a) ⎝⎜
⎛

⎠⎟
⎞2 2, 

π
4, 

π
4  (b) ( )2, 2, 2  

  (c) ⎝⎜
⎛

⎠⎟
⎞2, 

π
4, 

π
4  (d) …éïõ¸Û¨Û ¶ÛÜÐü 

 (14) Šþù•Û¾ÛÝ¼Ûþäù ÜÉÛÁõÛéÝ¼Ûþäù X-…“Û …“ÛÈÛÛÇÛ …¶Ûé θ …µÛÙÜÉÛÁõ:ïõÛé¨ÛÈÛÛÇÛ ÍÛ¾ÛÉÛ×ïäõ¶Ûä× ÍÛ¾ÛàïõÁõ¨Û  
_______ ™öé. 

  (a) y2 + z2 = x2 tan2θ (b) x2 + y2 = z2 tan2θ 
  (c) x2 + z2 = y2 tan2θ (d) …éïõ¸Û¨Û ¶ÛÜÐü 

_____________ 
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Seat No. :  _______________ 
  

XR-118 
April-2013 

B.Sc. (Sem. – II) 
Mathematics : MAT-103 
(Differential Equation) 

 

Time :  3 Hours]  [Max. Marks : 70 
 

Instructions :  (1) All questions are compulsory. 

   (2) All questions carry equal marks. 

 

1. (a) Explain the method to solve a differential equation 
dy
dx + Py = Q; where P and Q are 

functions of x. Also solve x 
dy
dx – y = 2x3. 

OR 
  Write the Lagrange’s differential equation and explain the method of it’s solution. 

  Also solve x + y = ⎝⎜
⎛

⎠⎟
⎞1 + P

1 – P
2
; where P = 

dy
dx. 

 (b) Solve any two : 
  (1) (exy + 2x sin y)dx + (ex + x2 cos y)dy = 0 

  (2) x 
dy
dx + y = x3y4 

  (3) P2 + 2Py cot x = y2, where P = 
dy
dx. 

 

2. (a) If f(a) ≠ 0 then prove that 
1

f(D) e
ax = 

1
f(a) e

ax; where D = 
d
dx 

  Also simplify 
1

9D2 – 1e–x. 

OR 

  If f(–a2) ≠ 0 then prove that 
1

f(D2) cos ax = 
1

f(–a2) cos ax; where D = 
d
dx 

  Also simplify 
1

D2 + 4 (cos 3x + cos 5x). 
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 (b) Solve any two : 

  (1) 
d4y
dx4 – 2

d3y
dx3 + 5

d2y
dx2 – 8

dy
dx + 4y = 0 

  (2) (D3 + D2 + D + 1)y = sin 2x. 

  (3) x2d2y
dx2 + x

dy
dx + y = 2 log x. 

 

3. (a) Find the equation of tangent plane and normal to the sphere x2 + y2 + z2 = a2 in R3 
at the point (α, β, γ) on it. 

OR 
  Find the condition that the plane lx + my + nz = p touches the central conicoid          

ax2 + by2 + cz2 = 1 and also obtain the co-ordinates of the point of contact. 

 (b) Attempt any two : 

  (1) Prove that the spheres x2 + y2 + z2 + 4x – 6y + 2z – 86 = 0 and  

   x2 + y2 + z2 – 20x – 36y – 30z + 424 = 0 touch each other externally. 

  (2) Find the intersection of a sphere x2 + y2 + z2 + 2x – 10y – 23 = 0 and a line 
x – 1

4  = 
y + 1

3  = 
z – 3
–5 . 

  (3) Prove that the spheres x2 + y2 + z2 – 2x + 4y + 3 = 0 and  

   x2 + y2 + z2 + 4x + 6y + 2z + 5 = 0 are orthogonal spheres. 
 

4. (a) Obtain the polar equation of a conic. Find the type of conic – 4r cos θ = r – 12. 
OR 

  Obtain the equation of an enveloping cone, having generator touching sphere                
x2 + y2 + z2 = a2 and passing through a point (α, β, γ) in R3. 

 (b) Attempt any two : 

  (1) Find the polar equation of the st-line passing through ⎝⎜
⎛

⎠⎟
⎞2, 

π
6  and ⎝⎜

⎛
⎠⎟
⎞3, 

π
3 . Find 

the length of perpendicular drawn from the pole upon it. 
  (2) Prove that the equation 33x2 + 13y2 – 95z2 – 144yz – 96zx – 48xy = 0 

represents a right circular cone. Find it’s axis and semi-vertical angle. 
  (3) Find the equation of the right cylinder, having radius 3 and axis  

   
x – 1

2  = 
y – 1

3  = 
z – 1

1  
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5. Fill in the blank with appropriate answer : 

 (1) The order of a differential equation ⎣⎢
⎡

⎦⎥
⎤1 + ⎝⎜

⎛
⎠⎟
⎞dy

dx
2 3

2 = 
d2y
dx2 is _______. 

  (a) 2 (b) 1 

  (c) 
3
2 (d) None of these 

 (2) The necessary and sufficient conditions for the differential equation                 
M(x, y)dx + N(x, y)dy = 0 to be exact is _______ 

  (a) 
∂N
∂y = 

∂M
∂x  (b) 

∂M
∂y  = 

∂N
∂x  

  (c) 
∂M
∂y  = 

∂N
∂y  (d) None of these 

 (3) The differential equation is _______; whose general solution is y = A cos x + B sin x 

  (a) 
d2y
dx2 = A cos x + B sin x (b) 

d2y
dx2 + y = 0 

  (c) 
d2y
dx2 = 0 (d) none of these 

 (4) The general solution of differential equation y = Px + log P is ________; where           

P = 
dy
dx 

  (a) y = cx + log c (b) y = cx + log x 
  (c) y = Px + log c (d) none of these 

 (5) The general solution of differential equation 
d2y
dx2 – 5

dy
dx + 6y = 0 is _________ 

  (a)  y = c1 cos 2x + c2 sin 3x (b) y = c1e–2x + c2e–3x 

  (c) y = c1e2x + c2e3x (d) none of these 

 (6) 
1

D – ∝ f(x) = _______; where ∝ is constant. 

  (a) e∝x ⌡⎮
⌠.

.e
–∝x f(x) dx (b) e–∝x ⌡⎮

⌠.
.e

∝x f(x) dx 

  (c) e∝x ⌡⎮
⌠.

.e
∝x f(x) dx (d) None of these 

 (7) 
1

(D – m)r emx = ________ where m is constant and r ∈ N. 

  (a) 
xr

r! e
mx (b) 

xr

r  emx 

  (c) 
xr

r! (d) none of these 
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 (8) In a R3, if two spheres are intersect each other more than one point then 
intersection is _________ 

  (a) Circle (b) Singleton set 
  (c) Line (d) None of these 

 (9) The equation of tangent plane to the sphere x2 + y2 + z2 + 6x + 8y + 4z + 20 = 0 in 
R3 at the point (–2, –2, 0) is _________ 

  (a) –x – 2y + 2z + 6 = 0 (b) x + 2y + 2z + 6 = 0 
  (c) x + 2y + 2z = 6 (d) none of these 

 (10) The general equation of ellipsoid is ________. 

  (a) 
x2

a2 + 
y2

b2 + 
z2

c2 = 1 (b) 
x2

a2 – 
y2

b2 + 
z2

c2 = 1 

  (c) 
x2

a2 + 
y2

b2 – 
z2

c2 = 1 (d) none of these 

 (11) The Cartesian co-ordinates of the point, having polar co-ordinates ⎝⎜
⎛

⎠⎟
⎞– 2, 

π
4  in R2 is 

_________. 

  (a) (–1, –1) (b) 
⎝
⎜
⎛

⎠
⎟
⎞– 

1
2
, – 

1
2

 

  (c) 
⎝
⎜
⎛

⎠
⎟
⎞1

2
, 

1
2

 (d) none of these 

 (12) The center of the circle r2 – 2r(g cos θ + f sin θ) + c = 0 is _________; where g, f, c 
are constant. 

  (a) ⎝⎜
⎛

⎠⎟
⎞g2 + f2 – c, tan–1 ⎝⎜

⎛
⎠⎟
⎞f

g  (b) ⎝⎜
⎛

⎠⎟
⎞g2 + f2, tan–1 ⎝⎜

⎛
⎠⎟
⎞f

g  

  (c) (–g, –f) (d) none of these 

 (13) If the cylindrical co-ordinates of point A are ⎝⎜
⎛

⎠⎟
⎞2, 

π
4, 2  the Cartesian co-ordinates of 

A is __________ 

  (a) ⎝⎜
⎛

⎠⎟
⎞2 2, 

π
4, 

π
4  (b) ( )2, 2, 2  

  (c) ⎝⎜
⎛

⎠⎟
⎞2, 

π
4, 

π
4  (d) none of these 

 (14) The equation of right circular cone; whose vertex is origin, axis is x-axis and semi-
vertical angle is θ is _________. 

  (a) y2 + z2 + x2 tan2θ (b) x2 + y2 = z2 tan2θ 
  (c) x2 + z2 = y2 tan2θ (d) none of these 

_____________ 
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