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I. Answer any five from the following     5 X 2 =10 

1. Verify the condition for integrability for (𝑦2 + 𝑧2 − 𝑥2)𝑑𝑥 − 2𝑥𝑦𝑑𝑦 − 2𝑥𝑧𝑑𝑧 = 0 

2. Form the partial differential equation by eliminating arbitrary constants ba and

from  𝑧 = (𝑥2 + 𝑎) (𝑦2 + 𝑏). 

3. Solve 𝑝 + 𝑞 = 𝑠𝑖𝑛𝑥 + 𝑠𝑖𝑛𝑦 

4. Find the general solution of (𝐷 − 𝐷′)2 𝑧 = 𝑒𝑥+𝑦. 

5. Is the subset 𝑊 = {(𝑥1, 𝑥2, 𝑥3)/ 𝑥1
2 + 𝑥2

2 + 𝑥3
2 ≤ 0} of the vector space 𝑉3(𝑅)is a 

subspace of 𝑉3(𝑅)  ?  Justify. 

6. In a n dimensional vector space 𝑉(𝐹), prove that any 𝑛 + 1  elements of 𝑉are 

linearly dependent. 

7. Find the matrix of the linear transformation 𝑇: 𝑉3(𝑅) → 𝑉2(𝑅) defined by 

𝑇(𝑥, 𝑦, 𝑧) = (𝑥 + 𝑦, 𝑦 + 𝑧) relative to the standard bases of 𝑉3(𝑅) 𝑎𝑛𝑑  𝑉2(𝑅) . 

8. Find the scalar factors ℎ1, ℎ2 , ℎ3 for cylindrical polar coordinates. 

 

II. Answer any  seven  from the following     7 X 6 =42 

9. Solve  𝑧2𝑑𝑥 + (𝑧2 − 2𝑦𝑧)𝑑𝑦 + (2𝑦2 − 𝑦𝑧 − 𝑧𝑥)𝑑𝑧 = 0. 

10. Solve  𝑧(𝑥 + 𝑦)𝑝 + 𝑧(𝑥 − 𝑦)𝑞 = 𝑥2 + 𝑦2. 

11. Solve 𝑥2𝑝2 + 𝑦2𝑞2 = 𝑧2  using the transformation 𝑢 = 𝑙𝑜𝑔𝑥 , 𝑣 = 𝑙𝑜𝑔𝑦 , 𝑤 = 𝑙𝑜𝑔𝑧 

12. Solve  𝑝(1 + 𝑞) = 𝑧𝑞. 

13. Find a complete integral of 2𝑥𝑧 − 𝑝𝑥2 − 2𝑞𝑥𝑦 + 𝑝𝑞 = 0  using Charpit’s method. 

14. Find the general solution of  (𝐷2 − 2𝐷𝐷′ + 𝐷′2
) 𝑧 = 12𝑥𝑦. 
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15. Derive the Fourier series solution of one dimensional heat equation 
𝜕2𝑢

𝜕𝑡2 = 𝑐2 𝜕2𝑢

𝜕𝑥2 

16. Derive the arc element and volume element for spherical coordinates. 

17. Derive 𝑒𝜌 , 𝑒𝜑 , 𝑒𝑧 in terms of 𝑖 , 𝑗 , 𝑘 and then find  𝑖 , 𝑗 , 𝑘 in terms of 𝑒𝜌 , 𝑒𝜑 , 𝑒𝑧 . 

 

III. Answer any three from the following     3 X 6=18 

18 Prove that the union of any two subspaces of a vector space 𝑉 over a field 𝐹 is a 

subspace if and only if one is contained in the other. 

19 Prove that if 𝑆 is a nonempty subset of a vector space 𝑉(𝐹) then 

(i) 𝐿(𝑆) is a subspace of 𝑉. 

(ii)  𝐿(𝑆) is the smallest subspace of 𝑉containing 𝑆 .   

20 Given the matrix 
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A find the linear transformation )()(: 32 RVRVT   

relative to the bases 𝐵1 = {(1,1), (−1,1)}  𝑎𝑛𝑑 𝐵2 = {(1,1,1), (1, −1,1), (0,0,1)} 

21 If 𝑇 is a linear transformation from 𝑉3(𝑅) 𝑖𝑛𝑡𝑜 𝑉4(𝑅) defined by                 

𝑇(1,0,0) = (0,1,0,2) , 𝑇(0,1,0, ) = (0,1,1,0),   𝑇(0,0,1) = (0,1, −1,4) . Find the range 

space, null space, rank and nullity of T . 
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