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                                           QUESTION BANK 

UNIT-I VECTOR CALCULUS 
 

Unit-I /Part-A/2Marks 

S.No Questions 
Mark 

Splitup 
K – 

Level CO 

1. Find ∇(𝑟𝑛). 2 K2 CO1 

2. Find ∇(𝑙𝑜𝑔𝑟). 2 K2 CO1 

3. Find 𝑔𝑟𝑎𝑑𝜙 if 𝜙=3𝑥2𝑦−𝑦3𝑧2 at the point (1,−2,−1). 2 K2 CO1 

4. 
Find the unit normal to the surface 𝑥2+𝑦2−𝑧2=1 at 
(1,1,1). 

2 K2 CO1 

5. 
Find the directional derivative of 𝜙=𝑥2𝑦𝑧+4𝑥𝑧2 at the 

Point (1,− 2,− 1) in the direction of 2 𝚤⃗ −𝚥⃗ − 2𝑘⃗⃗  . 
2 K2 CO1 

6. Prove that 𝑑𝑖𝑣𝑟  =3 and 𝑐𝑢𝑟𝑙𝑟  =0⃗⃗  . 2 K1 CO1 

7. 
Show that 𝐹⃗⃗⃗   =(𝑥+2𝑦)𝚤⃗  +(𝑦+3𝑧)𝚥⃗  +(𝑥2−2𝑧)𝑘⃗⃗  is 
solenoidal. 

2 K1 CO1 

8. 
Find 𝑎 such that 𝐹⃗⃗⃗   =(3𝑥−2𝑦+𝑧)𝚤⃗  +(4𝑥+𝑎𝑦−𝑧)𝚥⃗  +(𝑥 − 

𝑦 + 2𝑧)𝑘⃗⃗   is solenoidal. 
2 K2 CO1 

9. Prove that 𝐹⃗⃗⃗   =𝑦𝑧𝚤⃗  +𝑧𝑥𝚥⃗  +𝑥𝑦𝑘⃗⃗   is irrotational. 2 K2 CO1 

 
10. 

Find the values of 𝑎,𝑏,𝑐 so that the vector 

𝐹⃗⃗⃗   =(𝑥+𝑦+𝑎𝑧)𝚤⃗  +(𝑏𝑥+2𝑦−𝑧)𝚥⃗  +(−𝑥+𝑐𝑦+2𝑧)𝑘⃗⃗  is 
irrotational. 

 
2 

 
K2 

 
CO1 

 
11. 

Find the values of 𝑎,𝑏,𝑐 so that the vector 

𝐹⃗⃗⃗   =(𝑥+2𝑦+𝑎𝑧)𝚤⃗  +(𝑏𝑥−3𝑦−𝑧)𝚥⃗  +(4𝑥+𝑐𝑦+2𝑧)𝑘⃗⃗   

is irrotational. 

 
2 

 
K2 

 
CO1 

12. If 𝐴⃗ and 𝐵⃗⃗  are irrotational, then prove that 𝐴⃗ × 𝐵⃗⃗  is solenoidal. 2 K2 CO1 

13. Prove that curl(grad𝜙)=0⃗⃗  . 2 K2 CO1 

14. If 𝐹⃗⃗⃗   =𝑥3𝚤⃗  +𝑦3𝚥⃗ +𝑧3𝑘⃗⃗  ,then find 𝑑𝑖𝑣(𝑐𝑢𝑟𝑙𝐹⃗⃗⃗   ). 2 K1 CO1 

15. State Green’s theorem. 2 K1 CO1 

16. Find area of  a circle of radius a using Green’s theorem 2 K2 CO1 

17 State Gauss divergence theorem. 2 K1 CO1 

18 State Stoke’stheorem. 2 K1 CO1 
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