
∫ 𝑑𝑠 = ⋯ … … ? ,

𝑐

𝑤ℎ𝑒𝑟𝑒 𝐶 𝑖𝑠 𝑡ℎ𝑒 𝑐𝑢𝑟𝑣𝑒 𝑥 = 3 cos 𝑡, 𝑦 = 3 sin 𝑡, 0 ≤ 𝑡 ≤ 𝜋 

(a)  3π           (b)     π                     (c)      2π                 (d)  3π/2 
 
 

The closed line integral ∫ 𝑀𝑑𝑥 + 𝑁𝑑𝑦 
𝐶

over the curve C is independent of the path if ? 

(a)  
𝜕𝑀

𝜕𝑥
=  

𝜕𝑁

𝜕𝑦
              (b)      

𝜕𝑀

𝜕𝑦
=  

𝜕𝑁

𝜕𝑥
                 (c)  

𝜕𝑁

𝜕𝑥
=  − 

𝜕𝑀

𝜕𝑦
                    (d)    

𝜕𝑀

𝜕𝑥
= − 

𝜕𝑁

𝜕𝑦
 

 
If V represent the force field then the work done by V along any simple closed path is … ? 

 
(a)   0            (b)     V                    (c)    2V                  (d)  none of these 

 

∮(𝑥 + 𝑥𝑦2)𝑑𝑥 + (𝑦 + 𝑥2𝑦)𝑑𝑦

𝐶

= ⋯ … … . . ?   𝑤ℎ𝑒𝑟𝑒 𝐶 𝑖𝑠 𝑡ℎ𝑒 𝑏𝑜𝑢𝑛𝑑𝑎𝑟𝑦 𝑜𝑓 𝑡ℎ𝑒 𝑟𝑒𝑔𝑖𝑜𝑛 𝑏𝑜𝑢𝑛𝑑𝑒𝑑 𝑏𝑦 𝑥 = 𝑦, 𝑥 = 𝑦2 
 

(a)     0          (b)        21                 (c)         12             (d)     123 
 

∮(4𝑥𝑦 + 𝑥2)𝑑𝑥 + (3𝑦 + 2𝑥2)𝑑𝑦

𝐶

= ⋯ … … . . ?   𝑤ℎ𝑒𝑟𝑒 𝐶 𝑖𝑠 𝑡ℎ𝑒 𝑏𝑜𝑢𝑛𝑑𝑎𝑟𝑦 𝑜𝑓 𝑡ℎ𝑒 𝑟𝑒𝑔𝑖𝑜𝑛 𝑏𝑜𝑢𝑛𝑑𝑒𝑑 𝑏𝑦 𝑥2 = 𝑦, 𝑥
= 𝑦2                                           

 
(a)     0          (b)        101                 (c)         112             (d)     123 

 

∫ 𝑟×𝑑𝑟 = ⋯ … … ? ,

𝑐

𝑤ℎ𝑒𝑟𝑒 𝐶 𝑖𝑠 𝑡ℎ𝑒 𝑐𝑖𝑟𝑐𝑙𝑒 𝑥2 + 𝑦2 = 𝑎2, 𝑧 = 0 𝑎𝑛𝑑 𝑟 = 𝑥𝑖 + 𝑦𝑗 + 𝑧𝑘 

 
(a)     0          (b)        1                 (c)         -1            (d)     3 

 
The area bounded by the closed curve 𝑥 = 𝑎 cos 𝑡, 𝑦 = 𝑏 sin 𝑡 , 𝑥 ≥ 0, 𝑦 ≥ 0 𝑖𝑠  

 
 

(a)
𝜋𝑎𝑏

4
            (b)   𝜋𝑎𝑏                     (c)   

𝜋𝑎𝑏

2
               (d)   

𝜋𝑎𝑏

3
 

 
 

The area bounded by the closed curve 𝑥 = 4 cos 𝑡, 𝑦 = 4 sin 𝑡 , 0 ≤ 𝑡 ≤ 2𝜋   𝑖𝑠  
 

(a)  16𝜋             (b)    4𝜋                     (c)     3𝜋/2                (d)     𝜋/3 



The surface area of the surface 𝑧2 = 𝑥2 + 𝑦2 , 0 ≤ 𝑧 ≤ 4 𝑖𝑠 ? 
 

(a)   16√2 𝜋            (b)    √2 𝜋                     (c)  4√2 𝜋                    (d)  16 𝜋 
 
 

∬(𝑦𝑧𝑑𝑦𝑑𝑧 + 𝑧𝑥𝑑𝑧𝑑𝑥 + 𝑥𝑦𝑑𝑥𝑑𝑦)

𝑆

=    ? : 𝑆 𝑖𝑠 𝑡ℎ𝑒 𝑠𝑢𝑟𝑓𝑎𝑐𝑒 𝑜𝑓 𝑡ℎ𝑒 𝑐𝑢𝑏𝑒 𝑤𝑖𝑡ℎ 𝑒𝑑𝑔𝑒 𝑜𝑓 𝑙𝑒𝑛𝑔𝑡ℎ 𝑜𝑛𝑒 𝑢𝑛𝑖𝑡 
 

(a)  0                 (b)    4𝜋                     (c)     𝜋/2                (d)     2𝜋/3 
 

∬(𝑥𝑑𝑦𝑑𝑧 + 𝑦𝑑𝑧𝑑𝑥 + 𝑧𝑑𝑥𝑑𝑦) =    ? : 𝑆 𝑖𝑠 𝑡ℎ𝑒 𝑠𝑢𝑟𝑓𝑎𝑐𝑒 

𝑆

𝑥2 + 𝑦2 + 𝑧2 = 16 

 
(a)  256𝜋                (b)    144𝜋                     (c)     0                (d)     32𝜋  

 
 

If S is the boundary of a closed region D and n is outward unit normal vector drawn to surface S and                                            𝑟

= 𝑥𝑖 + 𝑦𝑗 + 𝑧𝑘 then ∬(𝑟. 𝑛)𝑑𝐴 = ?

𝑆

      ( V is the volume of the region) 

 
(a)     3V          (b)        2V                 (c)        V              (d)    V/2 

 
 

∬(𝑟. 𝑛)𝑑𝐴 = ?

𝑆

  𝑆 𝑖𝑠 𝑡ℎ𝑒 𝑠𝑢𝑟𝑓𝑎𝑐𝑒 𝑥2 + 𝑦2 + 𝑧2 = 9  

  
(a)  108𝜋                (b)    144𝜋                     (c)     0               (d)     32𝜋  

 
 

∬(𝑐𝑢𝑟𝑙 𝑉. 𝑛)𝑑𝐴 = ?

𝑆

  𝑤ℎ𝑒𝑟𝑒 𝑆 𝑖𝑠 𝑡ℎ𝑒 𝑠𝑢𝑟𝑓𝑎𝑐𝑒 0 ≤ 𝑥 ≤ 4, 0 ≤ 𝑦 ≤ 2,

0 ≤ 𝑧 ≤ 3 𝑎𝑛𝑑 𝑉 = 𝑥𝑦𝑖 + 𝑧𝑥𝑗 − 𝑧𝑘 
 
 (a)     0          (b)         12                (c)        324              (d)   128 
 

 

 

 



 

The parametric representation of the paraboloid of revolution 𝑥2 + 𝑦2 = 𝑧    is 

(a) 𝑟(𝑢, 𝑣) = 𝑢 cos 𝑣 𝑖 + 𝑢𝑠𝑖𝑛𝑣 𝑗 + 𝑢2𝑘           (b)  𝑟(𝑢, 𝑣) = 𝑎 cos 𝑢 𝑖 + 𝑎𝑠𝑖𝑛𝑢 𝑗 + 𝑢 𝑘        
(c)  𝑟(𝑢, 𝑣) = vcos 𝑢 𝑖 + 𝑣𝑠𝑖𝑛𝑢 𝑗 + 𝑣 𝑘               (d)  𝑟(𝑢, 𝑣) = 𝑣 cos 𝑢 𝑖 + 𝑣𝑠𝑖𝑛𝑢 𝑗 +  𝑢𝑘 
 

The parametric representation of the helix  is ? 
(a) 𝑟(𝑡) = 𝑎 cos 𝑡 𝑖 + 𝑎 𝑠𝑖𝑛𝑡 𝑗 + 𝑐𝑡 𝑘           (b)  𝑟(𝑡) = 𝑎 cos 𝑡 𝑖 + 𝑎𝑠𝑖𝑛𝑡 𝑗 +  𝑘        

(c)  𝑟(𝑡) = cos 𝑡 𝑖 + 𝑠𝑖𝑛𝑢 𝑡 +  𝑘                   (d)  𝑟(𝑡) = 𝑎 cos 𝑡 𝑖 + 𝑎𝑠𝑖𝑛𝑡 𝑗 +  𝑡𝑘 
 
 

If r(t) denotes the position vector of a point P on the curve C, then the unit tangent vector to 
curve C at P    
           Is given by?  

  (a)      
𝑟/(𝑡)

|𝑟/(𝑡)|
            (b)     

𝑟//(𝑡)

|𝑟/(𝑡)|
                    (c)     

𝑟//(𝑡)

|𝑟(𝑡)|
                 (d)    

𝑟//(𝑡)

|𝑟//(𝑡)|
 

 

If V(t)  is the vector function then [ 𝑉(𝑡)×𝑉/(𝑡)]/ =? 

(a)     𝑉(𝑡)×𝑉//(𝑡)          (b)   𝑉(𝑡)×𝑉/(𝑡)           (c)    𝑉/(𝑡)×𝑉/(𝑡)              (d)   none 
 
 

8 The length of the curve 𝑟(𝑡) = cos 𝑡 𝑖 +  𝑠𝑖𝑛𝑡 𝑗 + 𝑡 𝑘, 0 ≤ 𝑡 ≤ 2𝜋  𝑖𝑠  

 (a)   2√2𝜋                     (b)     √2𝜋                                 (c)   3√2𝜋          (d)    5√2𝜋 
 
 
If 𝑟(𝑡) = 𝑥(𝑡)𝑖 + 𝑦(𝑡)𝑗 + 𝑧(𝑡)𝑘,then the norm of r(t) is equal to  
 

 (a)    [𝑥(𝑡)2 + 𝑦(𝑡)2 + 𝑧(𝑡)2  ]1/2           (b)   [𝑥(𝑡) + 𝑦(𝑡) + 𝑧(𝑡)   ]1/2               

              (c)     [𝑥(𝑡)2 + 𝑦(𝑡)2 + 𝑧(𝑡)2  ]2                 (d)  [𝑥(𝑡)2 + 𝑦(𝑡)2 + 𝑧(𝑡)2  ]  
 
The length of the curve 𝑟(𝑡) = cos 𝑡 𝑖 +  𝑠𝑖𝑛𝑡 𝑗 + 3𝑡 𝑘, 0 ≤ 𝑡 ≤ 2𝜋   
 

 (a)     4𝜋√10          (b)       2𝜋√10                  (c)      𝜋√10                (d)   3𝜋√10 
 

If 𝑟= 𝑥𝑖 + 𝑦𝑗 + 𝑧𝑘, 𝑡ℎ𝑒𝑛 𝑡ℎ𝑒 𝑔𝑟𝑎𝑑 ( 
1

𝑟
 ) = ? 

 

 (a)  − 𝑟
→

𝑟3
             (b)      𝑟

→

𝑟3
                   (c)   − 𝑟

→

𝑟
                   (d)   −2 𝑟

→

𝑟3
 

 
 

The vector normal to the surface 𝑓(𝑥, 𝑦, 𝑧) = 𝑐 at the point P is given by ? 
 
 
 (a) ∇𝑓(𝑃)              (b)    ∇. 𝑓(𝑃)                     (c)   ∇×𝑓                   (d)   none  
 
 
 
 



The directional derivative of 𝑓(𝑥, 𝑦, 𝑧) in the direction of 
𝑏
→ is ? 

 

 (a)  ∇𝑓 . 𝑏
→

|𝑏|
              (b)        ∇𝑓. 𝑏                  (c)     ∇. 𝑓                 (d)    none 

 
The equation of tangent plane to the surface 𝑥2 − 3𝑦2 − 𝑧2 = 2 𝑎𝑡 𝑡ℎ𝑒 𝑝𝑜𝑖𝑛𝑡 (3,1,2)𝑖𝑠 ? 
 

(a)  3𝑥 − 3𝑦 − 2𝑧 = 2         (b)  3𝑥 − 3𝑦 + 2𝑧 = 2       (c) 3𝑥 + 3𝑦 − 2𝑧 = 2  (d) 3𝑥 + 3𝑦 +
2𝑧 = 2 
 
 
If V is a differentiable vector field then   ∇. (∇×𝑓) = ? 
 
 (a)   0            (b)        f                 (c)        -f              (d)   2f 
 
 
If V is a differentiable vector field then   curl(div(V)) = ? 
 
 (a)   0            (b)        1                (c)        -1              (d)   not defined 
 
 
A force field F is said to be conservative if ? 
 
 (a)  ∇×𝐹 ≠ 0               (b)      ∇×𝐹 = 0              (c)      ∇. 𝐹 = 0                     (d)   None 
 
 

If 𝑓(𝑥, 𝑦, 𝑧) satisfy the Laplace equation ∇2𝑓 = 0, 𝑡ℎ𝑒𝑛  ∇𝑓(𝑥, 𝑦, 𝑧)  𝑖𝑠 𝑎? 
 
  (a)  solenoidal              (b)  Irrotational                     (c)   Both a & b          (d)  none 
 
 
If  a  is a constant vector and 𝒓= 𝑥𝑖 + 𝑦𝑗 + 𝑧𝑘 then which of the following is true? 

 (a)  ∇. (𝑎. 𝑟) = 𝑎             (b) )  ∇. (𝑎×𝑟) = 0            (c) ∇×(𝑎×𝑟) = 2𝑎           (d) All of 
these  
 

 


