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  I. ANSWER ANY FIVE OF THE FOLLOWING:                                              (5x2=10) 

         1. Express (3,5,2) as a linear combination of the vectors (1,1,0), (2,3,0), (0,0,1) of 𝑉3(𝑅). 
        2. Define subspace of a vector space. 

        3. Find the linear transformation 𝑇: 𝑅2 → 𝑅2  such that 𝑇(1,0) = (1,1)𝑎𝑛𝑑 𝑇(0,1) = (−1,2) 
        4. Find the scalar factors for cylindrical polar coordinates. 

        5. Solve 
𝑑𝑥

𝑦2𝑧
=

𝑑𝑦

𝑥2𝑧
=

𝑑𝑧

𝑦2𝑥
 

        6. Form the partial differential equation by eliminating the arbitrary function from 𝑧 = 𝑓(𝑥2 − 𝑦2) 
        7. Solve (𝑝 + 𝑞)(𝑧 − 𝑥𝑝 − 𝑦𝑞) = 1 

        8. Solve  𝑥2𝑝 + 𝑦2𝑞 = 𝑧2 
 

  II. ANSWER ANY THREE OF THE FOLLOWING:                                                                (3x6=18)  
 
        9. Find the dimension and basis of the subspace spanned by the vectors  
            S = {(2,4,2), (1, -1,0), (1,2,1), (0,3,1)} in 𝑉3(𝑅). 
       10. Find the matrix of the linear transformation 𝑇: 𝑉2(𝑅) → 𝑉3(𝑅) defined by              

                𝑇(𝑥, 𝑦) = (2𝑦 − 𝑥, 𝑦, 3𝑦 − 3𝑥) relative to bases 𝐵1 = {(1,1), (−1,1)} and  
              𝐵2 = {(1,1,1), (1, −1,1), (0,0,1)} 

        11. For the matrix (
1 2
3 4

) find the corresponding linear transformation 𝑇: 𝑅2 → 𝑅2 with respect       

              to the basis {(1,0), (1,1)} 
        12. State and prove Rank-Nullity theorem. 
 
III. ANSWER ANY SEVEN OF THE FOLLOWING:                                                                                                   ( 7x6=42 )   
 
         13. Show that the cylindrical coordinate system is an orthogonal curvilinear system. 
       14. Derive the expression for the unit vectors    𝑒𝜌̂  , 𝑒𝜃̂  ,  𝑒𝜑̂   in the spherical coordinate system.      

       15. Verify the condition for integrability and solve  3𝑥2𝑑𝑥 + 3𝑦2𝑑𝑦 − (𝑥3 + 𝑦3 + 𝑒2𝑧)𝑑𝑧 = 0      
       16. Form the partial differential equation for 𝑧 = 𝑦𝑓(𝑥) + 𝑥𝑔(𝑦), where 𝑓 𝑎𝑛𝑑 𝑔 are arbitrary   
             functions. 
       17. Solve 𝑧𝑥𝑝 + 𝑦𝑧𝑞 = 𝑥𝑦       
       18. Find the complete integral of 𝑝𝑥 + 𝑞𝑦 = 𝑝𝑞  by Charpit’s method. 

       19. Solve (𝐷2 − 3𝐷𝐷′ + 2𝐷′2
)𝑧 = 𝑒𝑥+𝑦           

       20. Solve  (𝐷2 − 2𝐷𝐷′ + 𝐷′2
)𝑧 = 𝑥𝑦  

       21. Derive the Fourier series solution of the one-dimensional heat equation 
𝜕𝑢

𝜕𝑡
= 𝑐2 𝜕2𝑢

𝜕𝑥2 
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