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Answer ALL Questions:  
 

1. If ∅(𝑥, 𝑦, 𝑧) = 𝑥ଶ + 3𝑦ଶ +

2. If 𝐹⃗ = 𝑥𝑧ଷ𝚤 − 2𝑥𝑦𝑧𝚥 + 𝑥𝑧𝑘ሬ⃗

3. Show that the vector field  𝑓

conservative. 

4. If  𝐹⃗ = 3𝑥𝑦𝚤 − 𝑦ଶ𝚥, evaluate

(0,0)to (1,2). 

5. State Green’s theorem in plane.

6. Find the maximum value of the directional derivative of

7. Solve:
ௗ௬

ௗ௫
+

ඥଵି௬మ

√ଵି௫మ
= 0. 

8. Solve:𝑦 = 2𝑝𝑥 + 𝑦ଶ𝑝ଷ. 

9. Solve:(𝐷ଶ − 𝐷 − 2)𝑦 = 0. 

10. Find the particular integral of 

Answer ANY FIVE Questions:   
 

11. Prove that  for any vector 𝐴

12. Find the directional derivative of 

vector 𝚤̂ − 𝚥̂ − 3𝑘.෡  
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PART – A 
 

      𝟏𝟎 × 𝟐

2𝑧ଶfind  ∇∅at the point (2,0,1). 

𝑘ሬ⃗ ,find𝑐𝑢𝑟𝑙𝐹⃗ at (1,2,0). 

𝑓, where 𝑓 = (𝑦 + 𝑦ଶ + 𝑧ଶ)𝚤 + (𝑥 + 𝑧 +

evaluate ,
C

F dr
 
 where 𝐶 is the curve on the 𝑥𝑦 plane 

State Green’s theorem in plane. 

Find the maximum value of the directional derivative of∅ = 2𝑥ଶ + 3

 

Find the particular integral of (𝐷ଶ − 6𝐷 + 9)𝑦 = 𝑒ଷ௫ . 

 
PART – B 

      𝟓 × 𝟖

𝐴 , ∇ × ൫∇ × 𝐴൯ = ∇൫∇. 𝐴൯ − ∇ଶ. 𝐴 

Find the directional derivative of 𝑥𝑦𝑧 − 𝑥𝑦ଶ𝑧ଷ  at the point (1,2, −1)
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𝟐 = 𝟐𝟎 

2𝑥𝑦)𝚥 + (𝑦 + 2𝑧𝑥)𝑘ሬ⃗ , is 

plane 22y x from 

3𝑦ଶ + 5𝑧ଶ at(1,1, −4). 

= 𝟒𝟎 

), in the direction of the 



2 
 

13. Evaluate ∬ 𝐹.ሬሬሬ⃗ 𝑛ሬ⃗ 𝑑𝑠
ௌ

where  𝐹⃗ = 𝑧𝚤 + 𝑥𝚥 − 3𝑦ଶ𝑧𝑘ሬ⃗  and S is the surface of the cylinder 

𝑥ଶ + yଶ = 16 included in the first octant between 𝑧 = 0 and 𝑧 = 5. 

14. Find the value of the integral ∫ 𝐴. 𝑑𝑟ሬሬሬሬ⃗ ,
஼

 where 𝐴 = 𝑦𝑧𝚤 + 𝑧𝑥𝚥 − 𝑥𝑦𝑘ሬ⃗  if C is the curve whose 

parametric equations are 𝑥 = 𝑡, 𝑦 = 𝑡ଶ, 𝑧 = 𝑡ଷdrawn from 𝑂(0,0,0) to 𝑄(2,4,8). 

15. Find by Green’s theorem the value of 2( )
C

x ydx ydy  along the closed curve C formed by 

𝑦ଶ = 𝑥 and 𝑦 = 𝑥 between (0,0) and (1,1). 

16. Solve:𝑥𝑑𝑦 − 𝑦𝑑𝑥 = ඥ𝑥ଶ + 𝑦ଶ𝑑𝑥. 

17.  Solve:
ௗ௬

ௗ௫
=

௫ାଶ௬ିଷ

ଶ௫ା௬ିଷ
. 

18.  Solve:(𝐷ଶ + 3𝐷 + 2)𝑦 = 𝑒ଶ௫ + 𝑥ଶ. 

 
PART – C 

Answer ANY TWO Questions:     𝟐 × 𝟐𝟎 = 𝟒𝟎 
 

19.  a)If 𝑟 = 𝑥𝚤 + 𝑦𝚥 + 𝑧𝑘ሬ⃗  and |𝑟| = 𝑟, prove that (i) ∇𝑟 =
௥⃗

௥
     (ii) 

2
(log )

r
r

r
 



 

b) Evaluate ∭ ∇. 𝐹⃗𝑑𝑉
௏

 if 𝐹⃗ = 𝑥ଶ𝚤 + 𝑦ଶ𝚥 + 𝑧ଶ𝑘ሬ⃗  and if V is the volume of the region 

enclosed by the cube 0 ≤ 𝑥, 𝑦, 𝑧 ≤ 1. 

      20. Verify Gauss’s theorem for 𝐴 = 𝑥𝚤 + 𝑦𝚥 + 𝑧𝑘ሬ⃗  taken over the region     bounded by the 

planes 𝑥 = 0, 𝑥 = 𝑎, 𝑦 = 0, 𝑦 = 𝑎, 𝑧 = 0, 𝑧 = 𝑎. 

      21. a) Solve:
ௗ௬

ௗ௫
− 𝑦𝑡𝑎𝑛𝑥 =

௦௜௡௫௖௢௦మ௫

௬మ
. 

 b) Solve:𝑝ଶ + 2𝑦𝑝𝑐𝑜𝑡𝑥 − 𝑦ଶ = 0. 

 22. a) Solve:(𝐷ଶ + 1)𝑦 = 𝑥ଶ𝑐𝑜𝑠𝑥. 

 b) Solve:
ௗమ௬

ௗ௫మ
+ 𝑎ଶ𝑦 = 𝑠𝑒𝑐𝑎𝑥 , using variation of parameters. 
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