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Note: Q. No. 1 is compulsory. 

          Solve any SIX questions from remaining eight question. 

          All questions carry equal marks. 

          Use of approved type Scientific Calculator is permitted. 

Q.1  Attempt the following:                                              (5X2=10 marks) 

a) Find ‘a’ such that the vectors 2I –J +K, I +2J -3K and 3I +aJ +5K 

are coplanar.               

b) Solve: y (log y) dx + (x – log y) dy = 0.      

c) Solve : 
𝜕2𝑢𝜕𝑥𝜕𝑡 =  𝑒−𝑡 cos 𝑥                       

d) Prove : 𝑦3 =  𝑦2 + ∆𝑦1 + ∆2𝑦0 + ∆3𝑦0          

e) Find the Laplace transform of sin32t.  

Q.2  a) Find the directional derivative of f = x2 – y2 + 2z2 at the point P 

(1,2,3) in the direction of the line PQ where Q is the point (5,0,4). Also 

calculate the magnitude of the maximum directional derivative.        

  (5 marks) 

b) Find the total work done in moving a particle in a force field given 

by F = 3xyI -5zJ +10xK along the curve x = t2 +1, y = 2t2, z = t3 

from t = 1 to t = 2.          (5 marks) 

Q.3  a) Solve : 
d2ydx2 − y =  ex + x2ex             (5 marks) 

b) Solve : 𝑥3 𝑑3𝑦𝑑𝑥3 + 3𝑥2 𝑑2𝑦𝑑𝑥2 + 𝑥 𝑑𝑦𝑑𝑥 + 𝑦 = 𝑥 + log 𝑥             (5 marks) 

Q.4  a) Solve the equation : 𝑝2 + 𝑞2 =  𝑥2 + 𝑦2       (5 marks) 



b) Solve : 2z+p2+qy+2y2 = 0       (5 marks) 

Q.5  a) State the iterative formula to find √𝑁𝑘
 , using Newton – Raphson 

formula and compute √243
 , correct to four decimal places.   (5 marks) 

b) The following are the measurements T made on a curve recorded by 

oscilograph representing a change of current I due to a change in the 

conditions of an electric current.      

T 1.2 2.0 2.5 3.0 

I 1.36 0.58 0.34 0.20 

Using Lagrange’s formula, find I at T = 1.6.     (5 marks) 

Q.6  a) Evaluate 𝐿 ∫ 𝑒𝑡 sin 𝑡𝑡  𝑑𝑡𝑡0 .                                                 (5 marks) 

b) Find 𝐿−1( 1𝑠(𝑠+𝑎)3)          (5 marks) 

Q.7  a) A curve is drawn to pass through the points given by the following 

table:           

x 1 1.5 2 2.5 3 3.5 4 

y 2 2.4 2.7 2.8 3 2.6 2.1 

Estimate the area bounded by the curve, x-axis and the lines x = 1, 

x = 4.            (5 marks) 

b) Use Stoke’s theorem to evaluate ∫[(𝑥 + 𝑦)𝑑𝑥 + (2𝑥 − 𝑧)𝑑𝑦 +(𝑦 + 𝑧)𝑑𝑧] , over the curve C , where C is the boundary of the triangle 

with vertices (2,0,0) , (0,3,0) ,(0,0,6).              (5 marks) 

Q.8  a) Solve by Jacobi’s iteration method, the equations 20x+y -2z = 17,   

             3x+20y –z = -18, 2x -3y +20z =25, upto four iterations. (5 marks) 

b) Solve by the method of variation of parameters:  𝑑2𝑦𝑑𝑥2 + 𝑦 = 𝑥 sin 𝑥.  

             (5 marks) 

Q.9  a) Solve 4 𝜕2𝑧𝜕𝑥2 − 4 𝜕2𝑧𝜕𝑥𝜕𝑦 + 𝜕2𝑧𝜕𝑦2 = 16 log(𝑥 + 2𝑦)               (5 marks) 

b) Solve the equation by the transform method: 

y’’ – 3y’ +2y = e3t, when y(0) = 1 and y’(0) = 0.                 (5 marks) 

 


