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1. Prove that 𝑓(𝑥, 𝑦) = (𝑎𝑥 + 𝑏𝑦) sin
𝑥

𝑦
  , 𝑦 ≠ 0 

                                    0                        , 𝑦 = 0. 𝑥, 𝑎, 𝑏 ∈ ℝ is continuous at the origin. 

2. Let 𝑓(𝑥, 𝑦) =
2𝑥𝑦2

𝑥2+𝑦4   , (𝑥, 𝑦) ≠ (0,0). Show that lim
(𝑥,𝑦)→(0,0)

𝑓(𝑥, 𝑦) does not exist. 

3. Let 𝑓(𝑥, 𝑦) = 1 , 𝑖𝑓 𝑥𝑦 ≠ 0 

                       0, 𝑖𝑓 𝑥𝑦 = 0. Show that the repeated limit exists at the origin and are equal but the double limit does not 

exist at the origin. 

4. Let 𝑓(𝑥, 𝑦) = 𝑦 sin
1

𝑥
+

𝑥𝑦

𝑥2+𝑦2  , 𝑥 ≠ 0 

                                0                , 𝑥 = 0. Show that one of the repeated limit exists but the other does not and the double 

limit does not exist at the origin. 

5. Show that 𝑓(𝑥, 𝑦) = 𝑥𝑦 ln(𝑥2 + 𝑦2) , 𝑥2 + 𝑦2 ≠ 0 

                                          0             ,   𝑥2 + 𝑦2 = 0 is continuous at the origin. 

6. Show that 𝑓(𝑥, 𝑦) = 𝑒
−

|𝑥−𝑦|

𝑥2−2𝑥𝑦+𝑦2  , 𝑥 ≠ 𝑦 

                                          0           , 𝑥 = 𝑦 is continuous at the origin. 

7. Let 𝑓(𝑥, 𝑦) =                    
𝑦3

𝑥2+𝑦2  ,           𝑥2 + 𝑦2 ≠ 0 

                                          0             ,   𝑥2 + 𝑦2 = 0.Show that (i) 𝑓𝑥 & 𝑓𝑦 are bounded near the origin. (ii) neither 𝑓𝑥𝑜𝑟 𝑓𝑦 

is continuous at the origin. 

8. Let 𝑓(𝑥, 𝑦) =              
𝑥6−2𝑦4

𝑥2+𝑦2               , 𝑥2 + 𝑦2 ≠ 0 

                                          0             ,   𝑥2 + 𝑦2 = 0. Show that 𝑓 is differentiable at the origin. 

9. Let 𝑓(𝑥, 𝑦) = (|𝑥𝑦|)𝑝, (𝑥, 𝑦) ∈ ℝ2.Show that 𝑓 is differentiable at the origin only if 𝑝 >
1

2
. 

10. Let 𝑓(𝑥, 𝑦) = 𝑥2 tan−1 𝑦

𝑥
− 𝑦2 tan−1 𝑥

𝑦
 , 𝑥𝑦 ≠ 0 

                                       0                         , 𝑥𝑦 = 0.Show that 𝑓𝑥𝑦 ≠ 𝑓𝑦𝑥 at the origin. 

11. Show that �⃗� = (2𝑥𝑦 + 𝑧3)𝑖̂ + 𝑥2𝑗̂ + 3𝑥𝑧2�̂� is a conservative force field. Find the scalar potential. Find the work done in 

moving an object in this field from (1, −2,1) 𝑡𝑜 (3,1,4). 

12. If ∅(𝑥, 𝑦, 𝑧) = 2𝑥𝑦𝑧2 , �⃗� = (𝑥𝑦)𝑖̂ − 𝑧𝑗̂ + 𝑥2�̂� and C is the curve 𝑥 = 𝑡2, 𝑦 = 2𝑡, 𝑧 = 𝑡3 from 𝑡 = 0  𝑡𝑜 𝑡 = 1. Evaluate 

(i) ∫ ∅ 𝑑𝑟 over C. (ii) ∫ �⃗� × 𝑑𝑟 over C. 

13. If �⃗� = 𝑦𝑖̂ − 𝑥𝑗.̂ Evaluate ∫ �⃗�. 𝑑𝑟 from (0,0) 𝑡𝑜 (1,1) along the following paths C 

(i) The Parabola 𝑦 = 𝑥2. 

(ii) The Straight line from (0,0) 𝑡𝑜 (1,0)𝑎𝑛𝑑 𝑡ℎ𝑒𝑛 𝑡𝑜 (1,1) 

(iii) The Straight line joining (0,0)𝑎𝑛𝑑 (1,1). 

14. Evaluate ∫
−𝑦3�̂�+𝑥3�̂�

(𝑥2+𝑦2)2 . 𝑑𝑟 where C is the boundary of the square 𝑥 = ±𝑎 , 𝑦 = ±𝑎 in the counter clock wise sense. 

15. Find the work done in moving a particle once round a circle C in the xy plane, if the circle has centre at the origin and the 

radius is 3 units and the force field is given by �⃗� = (2𝑥 − 𝑦 + 𝑧)𝑖̂ + (𝑥 + 𝑦 − 𝑧2)𝑗̂ + (3𝑥 − 2𝑦 + 4𝑧)�̂�. 

16. Find the circulation of �⃗� round the curve C where �⃗� = (𝑒𝑥 sin 𝑦)𝑖̂ + (𝑒𝑥 cos 𝑦)𝑗̂ and C is the rectangle whose vertices 

are (0,0), (1,0), (1,
𝜋

2
) , (0,

𝜋

2
). 

17. If �⃗� = ∇⃗⃗⃗∅, where ∅ is a single valued and has continuous partial derivatives. Show that the work done in moving a 

particle from one point 𝑃1 = (𝑥1, 𝑦1, 𝑧1) in this field to another point 𝑃2 = (𝑥2, 𝑦2, 𝑧2) is independent of the path joining 



 

the two points and conversely if ∫ �⃗�. 𝑑𝑟 over C is independent of the path C joining any two points show that there exists 

a function ∅ such that �⃗� = ∇⃗⃗⃗∅. 

*************************** 
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