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SECTION A: Answer the following questions. Each carries two marks. 
(Ceiling 20 Marks) 

 
1. Define a linear differential equation and write its general form. 

2. Verify that the function 𝑦 = 𝑐𝑒ି௫ + 𝑥ଶ − 2𝑥  is a solution of the differential equation                

𝑦ᇱ + 𝑦 = 𝑥ଶ − 2. 

3. Define differential of a function 𝑢(𝑥, 𝑦). What is the differential of 𝑥 + 𝑥ଶ𝑦ଷ = 𝑐. 

4. Is 2𝑥𝑦 𝑑𝑦 = (𝑥ଶ + 𝑦ଶ)𝑑𝑥 exact? If not, find the integrating factor. 

5. Verify by substitution that the function 𝑦 = 1 + 𝑠𝑖𝑛𝑥 is a solution of 𝑦” + 𝑦 = 1. 

6. Let 𝑎⃗= [2,1,0] and 𝑏ሬ⃗ = [3, 2, 1]; Find 3𝑎⃗ x 5𝑏ሬ⃗ . 

7. Find velocity and acceleration of r ሬሬ⃗ (t)  = [t, 𝑡ଶ , 𝑡ଷ] at P: (1, 1, 1). 

8. Prove that 3𝑦ସ𝑧ଶ 𝑖 + 4𝑥ଷ𝑧ଷ 𝑗 − 3𝑥ଶ𝑦ଶ 𝑘 is solenoidal. 

9. Define curl of a vector field  𝑣⃗. 

10. State Stoke’s theorem. 

11. Give parametric and vector representation of sphere with radius 𝑎; 𝑎 > 0 and center at origin. 

12. Find unit normal vector of the cone 𝑔(𝑥, 𝑦, 𝑧) = −𝑧 + ඥ𝑥ଶ + 𝑦ଶ = 0. 

SECTION B: Answer the following questions. Each carries five marks. 
(Ceiling 30 Marks) 

 
13. Find the orthogonal trajectories of the family of parabolas 𝑦 = 𝑐𝑥ଶ. 

14. By the method of undetermined coefficients, find a particular solution of    𝑦” − 5𝑦’ + 6𝑦 = 2𝑒௧. 

15. Find the components of the vector𝑉ሬ⃗  with initial point P and terminal point Q.  

Find │𝑉ሬ⃗ │, and the unit vector 𝑈ሬሬ⃗  in the direction of 𝑉ሬ⃗ . P: (-3.0, 4,0, -0.5), Q: (5.5, 0, 1.2) 

(PTO) 



 

16. Find Grad  𝑓. Where 𝑓 = (𝑥 + 1)(2𝑦 − 1). 

17. Find the value of the line integral when 𝐅 ሬሬሬ⃗ (𝐫) = [𝑧, 𝑥, 𝑦] and C is the helix                                       

𝑟⃗(𝑡) = [cos 𝑡, sin 𝑡, 3𝑡]; 0≤ 𝑡 ≤ 2𝜋. 

18. Find the volume of the region between the cylinder 𝑧 = 𝑦ଶ and the XY plane that is bounded by 

the plane 𝑥 = 0, 𝑥 = 1, 𝑦 = −1, 𝑦 = 1. 

19. Find the moment of inertia of a rectangle solid −
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density 𝜎 = 1 about X axis. 

SECTION C: Answer any one question. Each carries ten marks. 
 

20. a.) Verify that the functions 𝑦ଵ =  𝑥ି
భ

మ , 𝑦ଶ = 𝑥
య

మare linearly independent and form a basis  

   of solutions of the ODE  4𝑥ଶ𝑦” − 3𝑦 = 0. 

b.) Solve the IVP 4𝑥ଶ𝑦” − 3𝑦 = 0  𝑦(1) = 3  𝑦’(1) = 2.5. 

21. Compute the flux of water through S: 𝑦 = 𝑥ଶ, 0 ≤ 𝑥 ≤ 2, 0 ≤ 𝑧 ≤ 3,  if the velocity vector is    

𝑉ሬ⃗ = 𝐹⃗ = [3𝑧ଶ, 6,6𝑥𝑧]. 

(1 x 10 = 10 Marks) 
 

 


