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1. This question paper contains 02 pages.
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Question No. 1

1a) Solve: 𝑥2 𝑑2𝑦
𝑑𝑥2 - 2𝑥𝑑𝑦

𝑑𝑥
+ 2𝑦 = 4𝑥3 (6) CO2

Question No. 2

2a) Solve the wave equation:  ∂2𝑢
∂𝑡2 = 𝑐2 ∂2𝑢

∂𝑥2  with condition (i)𝑢 ( 0, 𝑡 ) = 0, ∀𝑡 (ii) 𝑢 ( π, t ) = 0, ∀𝑡 (iii) 
∂𝑢
∂𝑡 𝑡 = 0

= 0,   ∀𝑥 (iv) 𝑢 ( 𝑥, 0 ) = 𝑎,   0 < 𝑥 < π.

(6) CO5

Question No. 3

3a) Find Laplace transform of: 𝑓 ( 𝑡) = 𝑡sin22𝑡 (5) CO2

OR

3b) Find inverse Laplace transform of: tan-1 ( 𝑠 + 1
25

) (5) CO2

3c) Find Fourier sine transform of 𝑓(𝑥 ) = { cos𝑥 0 ≤ 𝑥 ≤ 𝑎
0 𝑥 > 𝑎 (5) CO2

OR

3d) Solve the integral equation:  ∫0
∞ 𝑓(𝑥 )cos𝜆𝑥𝑑𝑥 = { 2025 - 𝜆, 0 < 𝜆 ≤ 2025

0, 𝜆 > 2025 (5) CO2

3e) Find the solution of differential equation using Laplace transform method: 
𝑦' + 𝑦 = 3,   𝑦 ( 0 ) = - 3

(6) CO2

OR

3f) Find the solution of differential equation using Laplace transform method: 
𝑦' + 4𝑦 + 29 ∫0

𝑡 𝑦 ( 𝑡) 𝑑𝑡 = 𝑡
2

,   𝑦 ( 0 ) = - 3
(6) CO2

Question No. 4

4a) Use bisection method to find positive root of 𝑥3 - 70 = 0 at the end of sixth iteration. (5) CO5
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OR

4b) Evaluate the positive root of 𝑥 - 𝑒-3𝑥 = 0 using Newton's Raphson method. (5) CO5

4c) Solve the system of equation by Gauss elimination method:

𝑥 - 3𝑦 - 𝑧 = 3;   5𝑥 - 𝑦 - 2𝑧 = 4;   2𝑥 - 𝑦 - 3𝑧 = 0

(5) CO4

OR

4d) Solve the system of equation by Cholesk's method:

𝑥 - 𝑦 + 𝑧 = 2;   - 𝑥 + 26𝑦 - 𝑧 = 48;   𝑥 - 𝑦 + 82𝑧 = 83

(5) CO4

4e) Solve the system of equation by Jacobi's method:

𝑥 + 38𝑦 - 9𝑧 = 56   ;   38𝑥 - 4𝑦 + 2𝑧 = - 80;   3𝑥 + 4𝑦 + 38𝑧 = 78

(6) CO4

OR

4f) Solve the system of equation by Gauss seidel method:

  5𝑥 - 9𝑦 - 4𝑧 = 5;   3𝑥 + 2𝑦 + 9𝑧 = - 5;   9𝑥 - 2𝑦 - 3𝑧 = 29

(6) CO4

Question No. 5

5a) Find directional derivative of  ∅ = 2𝑥𝑧4 - 𝑥2𝑦 at (2,-2,1) in the direction parallel to line 
𝑥 - 2

2
= 𝑦 + 2

-2
= 𝑧 - 1

1

(5) CO1

OR

5b) Show that: ∇2𝑓 ( 𝑟 ) = 𝑓'' ( 𝑟 ) + 2
𝑟
𝑓' ( 𝑟 ) (5) CO1

5c) Show that 
→
𝐹 = ( 2𝑥 - 3𝑦𝑧 )

→
𝑖 + ( 2𝑦 - 3𝑥𝑧 )

→
𝑗 - 3𝑥𝑦

→
𝑘 is irrotational. Find scalar  ∅  such that 

→
𝐹 = ∇ ∅ .

(5) CO3

OR

5d) Evaluate  ∫𝐶
→
𝐹 . 𝑑→𝑟  for 

→
𝐹 = 𝑥2→

𝑖 - 𝑦
→
𝑗 - 𝑦𝑧

→
𝑘 along the curve 𝑥 = - 𝑡,   𝑦 = 2𝑡,   𝑧 = 𝑡 from t=0 to

t=1.
(5) CO3

5e) A vector field is given by 
→
𝐹 = 𝑦4→

𝑖 + 𝑥 ( 1 + 4𝑦3 )
→
𝑗 , Evaluate the integral using Green's theorem 

∫𝐶
→
𝐹 . 𝑑→𝑟  where C is the circle 𝑥2 + 𝑦2 = 7,   𝑧 = 0

(6) CO3

OR

5f) Using Stoke's theorem find  ∫𝑆 ∫ ( ∇ ×
→
𝐹 ) . 𝑑

→
𝑆 for 

→
𝐹 = 𝑦

→
𝑖 + 𝑧

→
𝑗 + 𝑥

→
𝑘and S is the surface of

paraboloid 𝑧 = 1 - 𝑥2 - 𝑦2,   𝑧 ≥ 0.
(6) CO3

⋅⋅⋅⋅⋅ End of question paper⋅⋅⋅⋅⋅
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