
VECTOR CALCULUS AND VECTOR INTEGRATION: 
 
1. If φ = 𝑥ଶ + 𝑦 − 𝑧 − 1,then | ▽ φ|at (1,0,0)is 
 
    (a) √2                        (b) √6                             (c) √5                         (d) 1 
 
2. The directional derivative of φ = 3𝑥ଶ + 2𝑦 − 3𝑧at(1,1,1)in the direction of 2𝚤̂ + 2𝚥̂ − 𝑘෠is 
 

   (a)  
ଵଷ

ଷ
                       (b)  4                             (c)   

ଵଽ

ଷ
                        (d) none of these 

3. The unit normal vector to the surface 𝑥ଶ + 𝑦ଶ − 2𝑧 + 3 = 0at (1,2, −1) 
 

   (a) 
ଶప̂ାସఫ̂ାଶ௞෠

√ଶସ
     (b)  

ଶప̂ାସఫ̂

√ଶ଴
          (c)  

ଶప̂ାଶఫ̂

√ଶ଴
             (d) 

ଶప̂ାସఫ̂ିଶ௞෠

√ଶସ
 

 
4. If 𝑓 = tanିଵ(

௬

௫
)then div(grad f) is equal to 

    (a)  1                        (b) -1                             (c)       0                    (d)   2 
 
5. The value of 𝑐𝑢𝑟𝑙(𝑔𝑟𝑎𝑑𝑓), where 𝑓 = 2𝑥ଶ − 3𝑦ଶ + 4𝑧ଶis 
 
     (a) 4𝑥 − 6𝑦 + 8𝑧         (b)  4𝑥𝚤̂ − 6𝑦𝚥̂ + 8𝑧𝑘෠                  (c)  0                 (d)  3 
 
6. What is the value of ▽× (𝑥𝑦𝚤̂ + 𝑦𝑧𝚥̂ + 𝑧𝑥𝑘෠)is 
 
     (a)  −𝑦𝚤̂ + 𝑧𝚥̂ − 𝑥𝑘෠         (b)  −𝑦𝚤̂ − 𝑧𝚥̂ − 𝑥𝑘෠     
         
     (c)−𝑦 − 𝑧 − 𝑥                   (d) −𝑦 + 𝑧 − 𝑥 
 
7. If 𝑟 = 𝑥𝚤̂ + 𝑦𝚥̂ + 𝑧𝑘෠, then div𝑟⃗=___________ and 𝑐𝑢𝑟𝑙𝑟 =_________ 
 
    (a)    𝚤̂ + 𝚥̂ + 𝑘෠     and  0              (b)   3 and 0ሬ⃗             (c) 3 and 0              (d)none of these 
 
8. The angle between the vectors 6𝚤̂ + 2𝚥̂ + 3𝑘෠and 2𝚤̂ − 9𝚥̂ + 6𝑘෠is 
 
 
    (a)   θ = 1.4143           (b) θ = 0.897              (c)   θ = 0             (d)  θ = 0.1558 
 
9. If 𝐹⃗ = 𝑥𝑦𝑧𝚤̂ + 3𝑥ଶ𝑦𝚥̂ + (𝑥𝑧ଶ − 𝑦ଶ𝑧)𝑘෠, then at (2, −1,1) ▽• 𝐹⃗ =________ 
 
    (a)−𝚤̂ + 12𝚥̂ + 3𝑘෠              (b)  −𝚤̂ + 12𝚥̂ + 5𝑘෠               (c) 16                         (d) 14 
 
10. Find ′𝑎′such that (−𝑥ଶ + 𝑦𝑧)𝚤̂ + (4𝑎𝑦 − 𝑧ଶ𝑥)𝚥̂ + (2𝑥𝑧 − 4𝑧)𝑘෠is solenoidal 
 
    (a) -1                         (b)    1                          (c) 0                          (d)  none of these 
 
 
11. Find ′𝑎′such that the vector 𝐹⃗ = (𝑥 + 𝑦 + 𝑎𝑧)𝚤̂ + (𝑥 + 2𝑦 − 𝑧)𝚥̂ + (−𝑥 − 𝑦 + 2𝑧)𝑘෠ 
is irrotational 
 
     (a) -1                         (b)  1                            (c)  0                        (d) none of these 
 



12. If φ = 𝑥𝑦ଷ𝑧ଶ = 4,then ▽ φat the point (1,1, −1)is 
 
     (a) 𝚤̂ + 3𝚥̂ + 2𝑘෠                        (b) 𝚤̂ + 3𝚥̂ − 2𝑘෠  
           
     (c)𝚤̂ − 3𝚥̂ + 2𝑘෠                          (d) 𝚤̂ − 3𝚥̂ − 2𝑘෠ 
 
 
13. The unit directional derivative to the curve 𝑥 = 𝑡, 𝑦 = 𝑡ଶ, 𝑧 = 𝑡ଷat the point (−1,1, −1)is 
 

    (a)  
ଵ

√ଵସ
(𝚤̂ − 2𝚥̂ + 3𝑘෠)                        (b)  

ଵ

√ଵସ
(𝚤̂ + 2𝚥̂ + 3𝑘෠) 

                           

    (c)  
ଵ

√ଷ
(𝚤̂ + 𝚥̂ + 𝑘෠)                                  (d) 

ଵ

√ଷ
(𝚤̂ − 𝚥̂ + 𝑘෠) 

 
 
14. A vector field which has a vanishing divergence is called as 
 
     (a) Solenoidal field             (b)irrotational field           (c)  roatational field         (d) scalar field 
 
15.𝐹⃗ = (𝑥 + 2𝑦 + 4𝑧)𝚤̂ + (2𝑎𝑥 − 3𝑦 − 𝑧)𝚥̂ + (4𝑥 − 𝑦 + 2𝑧)𝑘෠is 
 
      (a) Solenoidal                          (b) irrotational     
           
      (c) rotational                            (d) both solenoidal and irrotational 
 
16. A unit tangent vector to the surface 𝑥 = 𝑡, 𝑦 = 𝑒௧, 𝑧 = −3𝑡ଶat 𝑡 = 0is 
 

      (a)   𝚤̂ + 𝚥̂            (b)  
ଵ

√ଶ
𝚤̂ +

ଵ

√ଶ
𝚥̂          (c) 

ଵ

√ଷ
𝚤̂ +

ଵ

√ଷ
𝚥̂        (d)  none of these 

 
 
17. Unit normal vector to the surface 𝑧 = 2𝑥𝑦at the point (2,1,4)is 
 

       (a)     
ଵ

√ଶ଴
(2𝚤̂ + 4𝚥̂)                            (b)   

ଵ

√ଶ଴
(2𝚤̂ − 4𝚥̂)   

                         

       (c)   
ଵ

√ଶଵ
(2𝚤̂ + 4𝚥̂ − 𝑘෠)                       (d) 

ଵ

√ଶଵ
(2𝚤̂ + 4𝚥̂ + 𝑘෠) 

 
18. Maximum value of the directional derivative of φ = 𝑥𝑦𝑧ଶat the point (1,0,3)is 
 
        (a) 9                         (b)  10                            (c) 0                         (d) none of these 
 
 
 
 
ANSWERS: 
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2.    c                                       
3.    d                                       
4.    c                                       
5.    c                                       
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13.  a                                       
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15.  a                                       
16.  b                                       
17.  c                                       
18.  a                                       
 
 
 


