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MISSION OF THE INSTITUTION 

To build a strong Centre of Excellence in Learning and Research in Engineering and Frontier 

Technology, to facilitate students to learn and imbibe discipline, culture and spirituality, 

besides encouraging them to assimilate the latest technological knowhow and to render a 

helping hand to the under privileged, thereby acquiring happiness and imparting the same to 

others without any reservation whatsoever and to facilitate the College to emerge into a 

magnificent and mighty launching pad to turn out technological giants, dedicated research 

scientists and intellectual leaders of the society who could prepare the country for a quantum 

jump in all fields of Science and Technology 
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DEPARTMENT VISION 

Producing Highly Competent, Innovative and Ethical Computer Science and Engineering 

Professionals to facilitate continuous technological advancement 

DEPARTMENT MISSION 

M1: To Impart Quality Education by creative Teaching Learning Process 

  M2: To Promote cutting-edge Research and Development Process to solve real 

world problems with emerging technologies. 

M3: To Inculcate Entrepreneurship Skills among Students 

M4: To cultivate Moral and Ethical Values in their Profession 

PROGRAMME EDUCATIONAL OBJECTIVES 

PEO1: Graduates will be able to Work and Contribute in the domains of Computer Science 

and Engineering through lifelong learning. 

PEO2: Graduates will be able to Analyse, design and development of novel 

Software Packages, Web Services, System Tools and Components as per 

needs and specifications. 

PEO3: Graduates will be able to demonstrate their ability to adapt to a rapidly changing 

environment by learning and applying new technologies. 

PEO4: Graduates will be able to adopt ethical attitudes, exhibit effective 

communication skills, Teamwork and leadership qualities. 

 

C101.1 Solve the convergent test in mathematical series 

C101.2 
Acquire the basic knowledge about three dimensional spaces and integral calculus of 

functions of more than one variables 

C101.3 Understand about partial derivatives and its applications 

C101.4 Solve problems in calculus of vector valued functions 

C101.5 Apply multiple integrals to find area and volume 

C101.6 Evaluate surface and volume integrals 

 

Free Hand



PROGRAM OUTCOMES (PO’S) 

After the successful completion of the Couse, B.Tech. Computer Science and Engineering, 

Graduates can able to 

 

PO1: Engineering Knowledge: Apply the knowledge of Mathematics, Science,  to solve 

complex engineering problems related to Design, Development, Testing and Maintenance of 

Software and System Tools 

PO2: Problem Analysis: Identify, Analyse and Formulate complex  problems to achieve 
significant conclusions by applying Mathematics, Natural Sciences and  Computer Science and 

Engineering Principles and Technologies. 

PO3: Design/Development of solutions: Design and construct software system, programme,  

component or process to meet the desired needs within the realistic constraints. 

PO4: Conduct investigations of complex problems: Use research based knowledge and 

research methods to perform Literature Survey, design experiments for complex problems in 
designing, developing and maintaining computing systems, collect data from experimental 

outcome, analyse and interpret  the interesting patterns and to provide effective conclusions. 

PO5: Modern tool usage: Create, select and apply appropriate state-of-the-art Tools and 

Techniques in designing, developing, testing and validating Computing Systems, Tools and 

Components. 

PO6: The engineer and society: Assess the societal, health, security, legal and cultural issues 

that might arise during Professional Practice in Computer Science and Engineering. 

PO7: Environment and sustainability: Demonstrate the knowledge of sustainable 

development of Software, Components, Tools, Computing Systems and Solutions with an 
understanding of the impact of these engineering solutions on society and environment. 

PO8: Ethics: Apply ethical principles  and commit to professional ethics and responsibilities and 

norms of the engineering practice of Computer Science and Engineering. 

PO9: Individual and Team Work: Function effectively as an individual, and as a member 

or leader in multi-disciplinary teams, and strive to achieve common goals. 

PO10:Communication: Communicate effectively with engineering community and society and 
be able to comprehend and write effective reports and documents, make effective presentations 

and give and receive clear instructions. 

PO11:Project Management and  Finance:  Apply knowledge of the Engineering and 

Management principles to one’s own work, as a member and leader in a team, to manage projects 

in Multidisciplinary Teams. 

PO12:Life-long learning: Recognize the need for lifelong learning to cope up with the rapidly 

emerging Cutting Edge Technologies in Computer Science and Engineering and its allied 

Engineering application domains. 

CO’S PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 

C101.1 3 3 3 3 - - - - - - - 1 

C101.2 3 3 3 3 - - - - - - - 1 

C101.3 3 3 3 3 - - - - - - - 1 

C101.4 3 3 3 3 - - - - - - - 1 

C101.5 3 3 3 3 - - - - - - - 1 

C101.6 3 3 3 3 - - - - - - - 1 



 

HIGH 3 

MODERATE 2 

LOW  1 

NIL - 

 

PROGRAM SPECIFIC OUTCOMES (PSO’S) 

1). PSO1: Analysis Skills: Ability to Formulate and Simulate Innovative Ideas to 
provide software  solutions for Real-time Problems. 

2). PSO2: Design Skills : Ability to Analyse and design various methodologies for 
facilitating development of high quality System Software Tools and Efficient Web 
Design Models with a focus on performance optimization. 

3). PSO3: Product Development : Ability to Apply Knowledge for developing 
Codes and integrating hardware/software products in the domains of Big Data 
Analytics, Web Applications and Mobile Apps 

 

CO’S PSO1 PSO2 PSO3 

C101.1   2 

C101.2  3  

C101.3 3 2  

C101.4 2 2  

C101.5 2 2  

C101.6 2 2  

C101 2.25 2.2 2 



SYLLABUS

 







 

 

 

 

 

 



QUESTION BANK 

MODULE I 

1. Show that the series ∑
cos 𝑘

𝑘2
∞
𝑘=1   is convergent 

2. Test the convergence of 
𝑥

1.2
+

𝑥2

2.3
+

𝑥3

3.4
+ ⋯ … … .. 

3. Check whether the series ∑
1

2𝑘−1

∞
𝑘=1  converges or not 

4. Determine whether the series ∑ (
3

4
)𝑘+2∞

𝑘=1  converges and if so find 

its sum 

5. Test the nature of the series ∑
4𝑘3−6𝑘+5

8𝑘7+𝑘−8

∞
𝑘=1  

6. Check whether the series ∑
1

5𝑛−1

∞
𝑛=1  converges or not 

7. Check whether the series ∑
(2𝑛)!

(𝑛!)2
∞
𝑛=1  converges or not 

8. Test the convergence of  ∑ (
𝑛

𝑛+1
)𝑛2∞

𝑛=1  

9. Examine the convergence of the series ∑
𝑘𝑘

𝑘!

∞
𝑘=1  

10. Find the radius of convergence and the interval of convergence 

of the series ∑
(𝑥−5)𝑘

𝑘2
∞
𝑘=1  

11. Use  ratio test for absolute convergence to find whether the 

series  ∑
(−1)𝑘+1 2𝑘

𝑘!

∞
𝑘=1  Converges 

12. Check whether the series  ∑
(−1)𝑘+1 𝑘𝑘

𝑘!

∞
𝑘=1  Absolutely convergent or 

not 
13. Find the radius of convergence and the interval of convergence 

of the series ∑
(𝑥−5)𝑘

5𝑘
∞
𝑘=1  

14. Find the radius of convergence and the interval of convergence 
of the series ∑ 𝑛! 𝑥𝑛∞

𝑛=1  

15. Check whether the series  ∑
(−1)𝑛 (2𝑛−1)!

3𝑛
∞
𝑛=1  Absolutely convergent 

or not 

16. Find the radius of convergence and the interval of convergence 

of the series ∑
𝑥𝑛

2𝑛+3

∞
𝑛=1  

17. Show that the series ∑ (
1

2
)𝑘∞

𝑘=1   converges and ∑ (−1)𝑘∞
𝑘=1   diverges 

18. Find the Taylor series of 
1

𝑥
 about 𝑥 = 1 

19. Find the Maclaurin’s series for 
1

1−𝑥
 

20. Find Maclaurin series for the function 𝑥𝑒𝑥 

21. Find the Taylor series expansion of log cos 𝑥 about the point 𝑥 =
𝜋

3
 

22. Determine the Taylor series expansion of 𝑓(𝑥) = sin 𝑥  𝑎𝑡 𝑥 =
𝜋

4
 

23. Find the Maclaurin series for cos 𝑥 and also find cos 1, calculate 

the absolute the error. 

24. Determine whether the series ∑
5

4𝑘
∞
𝑘=1    converges.  If  so find sum 

25.  Determine whether the alternating series ∑
(−1)𝑘+1   𝑘+1

𝑘(𝑘+4)

∞
𝑘=1  is 

absolutely convergent 



26. Find the Taylor series of 
1

𝑥+2
 about 𝑥 = 1 

27. Find the interval of convergence and the radius of convergence 

of the series ∑
(−1)𝑘+1 (𝑘+1)𝑘

𝑘

∞
𝑘=1  

 

MODULE II 
1. Let 𝑤 = 4𝑥2 + 4𝑦2 + 𝑧2   𝑤ℎ𝑒𝑟𝑒 𝑥 = 𝜌𝑠𝑖𝑛∅𝑐𝑜𝑠𝜃   , 𝑦 = 𝜌𝑠𝑖𝑛∅𝑠𝑖𝑛𝜃   𝑧 = 𝜌𝑐𝑜𝑠∅   find 

𝜕𝑤

𝜕𝜌
 

using chain rule 

2. If 𝑓(𝑥, 𝑦) = 𝑥2𝑦3 + 𝑥4𝑦  find 𝑓𝑥𝑦 

3. If 𝑥𝑦  𝑡ℎ𝑒𝑛 𝑓𝑖𝑛𝑑 
𝜕2𝑧

𝜕𝑥𝜕𝑦
 

4. Compute the differential 𝑑𝑧 𝑜𝑓 𝑡ℎ𝑒 𝑓𝑢𝑛𝑐𝑡𝑖𝑜𝑛 𝑧 = 𝑡𝑎𝑛−1(𝑥𝑦) 

5. Find the slope of the surface 𝑧 = √3𝑥 + 2𝑦 𝑖𝑛 𝑡ℎ𝑒 𝑦 − 𝑑𝑖𝑟𝑒𝑐𝑡𝑖𝑜𝑛 𝑎𝑡 𝑡ℎ𝑒 𝑝𝑜𝑖𝑛𝑡 (4,2) 

6. Find the derivative of 𝑤 = 𝑥2 + 𝑦2  with respect  to ‘t’ along the path 𝑥 =

𝑎𝑡2, 𝑦 = 2𝑎𝑡 

7. Given 𝑧 = 𝑒𝑥𝑦    𝑥 = 2𝑢 + 𝑣, 𝑦 =
𝑣

𝑢
 𝑓𝑖𝑛𝑑 

𝜕𝑧

𝜕𝑢
   𝑎𝑛𝑑    

 𝜕𝑧

𝜕𝑣
 

8. Let 𝑓 𝑏𝑒 𝑎 𝑑𝑖𝑓𝑓𝑒𝑟𝑒𝑛𝑡𝑖𝑎𝑏𝑙𝑒 𝑓𝑢𝑛𝑐𝑡𝑖𝑜𝑛 𝑜𝑓 𝑡ℎ𝑟𝑒𝑒 𝑣𝑎𝑟𝑖𝑎𝑏𝑙𝑒 𝑎𝑛𝑑 𝑠𝑢𝑝𝑝𝑜𝑠𝑒 𝑡ℎ𝑎𝑡 𝑤 =

𝑓(𝑥 − 𝑦, 𝑦 − 𝑧, 𝑧 − 𝑥) 𝑃𝑟𝑜𝑣𝑒 𝑡ℎ𝑎𝑡  
𝜕𝑤

𝜕𝑥
+

𝜕𝑤

𝜕𝑦
+

𝜕𝑤

𝜕𝑧
= 0 

9. Use chain rule find 
𝑑𝑤

𝑑𝑠
    𝑎𝑡 𝑠 =

1

4
   𝑖𝑓 𝑤 = 𝑟2-r tan𝜃 , 𝑟 = √𝑠  , 𝜃 = 𝜋𝑠 

10.If 𝑢 = log(𝑥3 + 𝑦3 + 𝑧3 − 3𝑥𝑦𝑧)     𝑠ℎ𝑜𝑤 𝑡ℎ𝑎𝑡 (
𝜕

𝜕𝑥
+

𝜕

𝜕𝑦
+

𝜕

𝜕𝑧
)2  𝑢 =

−9

(𝑥+𝑦+𝑧)2 

11.If 𝑢 =
𝑥3+𝑦3

𝑥−𝑦
   Find 

𝜕𝑢

𝜕𝑥
+

𝜕𝑢

𝜕𝑦
 

12.  𝐼𝑓 𝑤 = 3𝑥𝑦2𝑧3 , 𝑦 = 3𝑥2 + 2  , 𝑧 = √𝑥 − 1    𝑓𝑖𝑛𝑑 
𝑑𝑤

𝑑𝑥
 𝑎𝑛𝑑 

𝑑𝑤

𝑑𝑦
 

13.Locate all relative maxima, relative minima and saddle point if any of 𝑓(𝑥, 𝑦) =

𝑦2 + 𝑥𝑦 + 4𝑦 + 2𝑥 + 3 

14.Let 𝐿(𝑥, 𝑦) denote the local linear approximation to 𝑓(𝑥, 𝑦) =

√𝑥2 + 𝑦2 𝑎𝑡 𝑡ℎ𝑒 𝑝𝑜𝑖𝑛𝑡 (3,4).   Compare the error  in approximating 𝑓(3.04, 3.98) =

√(3.04)2 + (3.98)2  𝑏𝑦 𝐿(3.04,3.98)  with the distance  between the points (3,4) 

and (3.02,3.98) 

15.  A function 𝑓(𝑥, 𝑦) =  𝑥2 + 𝑦2 𝑖𝑠 given with a local linear approximation  

𝐿(𝑥, 𝑦) 2𝑥 + 4𝑦 − 5  to f(x,y) at a point P.  Determine the point P 

16.Find the absolute extrema of the function 𝑓(𝑥, 𝑦) = 𝑥𝑦 − 4𝑥 𝑜𝑓 𝑅   where R is 

the triangular region with the vertices (0,0), (0,4) and (4,0) 

17.Locate all relative extrema and saddle points of 𝑓(𝑥, 𝑦) = 𝑥4 + 𝑦4 − 2𝑥2 + 4𝑥𝑦 −

2𝑦2 

18.Find the  maximum and minimum  values of  𝑓(𝑥, 𝑦) = 𝑥3 + 3𝑥𝑦2 − 15𝑥2 −

15𝑦2 + 72𝑥 

19.Let 𝐿(𝑥, 𝑦) denote the local linear approximation to 𝑓(𝑥, 𝑦) =
𝑥+𝑦

𝑦+𝑧
 𝑎𝑡 𝑡ℎ𝑒 𝑝𝑜𝑖𝑛𝑡 𝑃(1,1,1).   Compare the error  in approximating 𝑄(−0.99,0.99,0.01)  

with the distance  PQ 

20.Find the slope of the surface 𝑧 = 𝑥𝑒−𝑦 + 5𝑦   𝑖𝑛 𝑡ℎ𝑒 𝑦 − 𝑑𝑖𝑟𝑒𝑐𝑡𝑖𝑜𝑛 𝑎𝑡 𝑡ℎ𝑒 𝑝𝑜𝑖𝑛𝑡 (4,0) 

21.Show that the function 𝑓(𝑥, 𝑦) = 𝑒𝑥 sin 𝑦 + 𝑒𝑦 𝑐𝑜𝑠𝑥 satisfies the Laplace’s 

equation 𝑓𝑥𝑥 + 𝑓𝑦𝑦 = 0 



22.Let 𝐿(𝑥, 𝑦) denote the local linear approximation to 𝑓(𝑥, 𝑦) =

𝑥𝑦𝑧  𝑎𝑡 𝑡ℎ𝑒 𝑝𝑜𝑖𝑛𝑡 𝑃(1,2,3).   Also  compare the error  in approximating 

𝑄(1.001,2.002,3.003)  with the distance  PQ. 

23.Locate all relative extrema and saddle points of 𝑓(𝑥, 𝑦) = 2𝑥𝑦 − 𝑥3 − 𝑦2 

24.If u=f(
𝑥

𝑦
,

𝑦

𝑧
,

𝑧

𝑥
)  prove that 𝑥 

𝜕𝑢

𝜕𝑥
+ 𝑦

𝜕𝑢

𝜕𝑦
+ 𝑧

𝜕𝑢

𝜕𝑧
= 0 

 

MODULE III 
1. Find velocity ,  acceleration and speed of a particle moving along the curve 

𝑥 = 1 + 3𝑡, 𝑦 = 3 − 4𝑡, 𝑧 = 1 + 3𝑡 𝑎𝑡 𝑡 = 2 

2. A particle moves along a circular helix in 3-space so that its position vector at 

time t is 𝑟(𝑡) = 4𝑐𝑜𝑠𝜋𝑡𝑖 + 4𝑠𝑖𝑛𝜋𝑡𝑗 + 𝑡𝑘.  Find the displacement of the particle 

during the interval  1 ≤ 𝑡 ≤ 5 

3. Find  𝑦(𝑡) 𝑤ℎ𝑒𝑟𝑒 𝑦′′(𝑡) = 12𝑡2𝑖 − 2𝑡𝑗   ,   𝑦(0) = 2𝑖 − 4𝑗  ,   𝑦′(0)=0 

4. Find the directional derivative of 𝑓(𝑥, 𝑦) = 𝑒𝑥𝑠𝑒𝑐𝑦 𝑎𝑡 𝑃(0,
𝜋

4
) in the direction of PQ 

where Q is the origin 

5. Evaluate ∫
𝑡

2
𝑖 + (𝑡 −

1

2
) 𝑗 𝑑𝑡

9

1
 

6. Find 
𝑑𝑢

𝑑𝑡
    𝑖𝑓  𝑈 = (3𝑡𝑖 + 5𝑡2𝑗 + 6𝑘). (𝑡2𝑖 + 2𝑡𝑗 + 𝑡𝑘) 

7. The temperature in degree Celsius at a point in the (x,y) plane is 

T(x,y)=
𝑥𝑦

1+𝑥2+𝑦2    .  Find the rate of change of temperature at (1,1) in the 

direction 2𝑖 − 𝑗 

8. Let 𝑓(𝑥, 𝑦) = 𝑥2𝑒𝑦.  Find the maximum value of a directional derivative at (-

2,0) and find the unit vector in the direction in which the maximum value 

occur 

9. Find the domain of 𝑟(𝑡) =< √5𝑡 + 1, 𝑡2 > , 𝑡0 = 1  𝑎𝑛𝑑𝑓𝑖𝑛𝑑 𝑟(𝑡0) 

10.𝐼𝑓 𝐹(𝑡)ℎ𝑎𝑠 𝑎 𝑐𝑜𝑛𝑠𝑡𝑎𝑛𝑡 𝑑𝑖𝑟𝑒𝑐𝑡𝑖𝑜𝑛 , 𝑝𝑟𝑜𝑣𝑒 𝑡ℎ𝑎𝑡 𝐹𝑋
𝑑𝑓

𝑑𝑡
= 0 

11.𝐿𝑒𝑡 𝑟 = 𝑥𝑖 + 𝑦𝑗 + 𝑧𝑘 𝑎𝑛𝑑 𝒓 = |𝑟|𝑡ℎ𝑒𝑛 𝑝𝑟𝑜𝑣𝑒 𝑡ℎ𝑎𝑡 ∇𝑓(𝑟) =
𝑓′(𝑟)

𝒓
𝑟 

      12 Find the directional derivative of 𝑓 = 𝑥2𝑦 − 𝑦𝑧3 + 𝑧  at (1,-2,0) in the direction of 𝑎 = 2𝑖 + 𝑗 +

             2𝑘 

13. Find the directional derivative of 𝑓(𝑥, 𝑦, 𝑧) = 𝑥3𝑧 − 𝑦𝑥2 + 𝑧2 𝑎𝑡 𝑃(2, −1,1) in the direction of 3𝑖 −

𝑗 + 2𝑘 

 

MODULE IV 
1. Evaluate  ∫ ∫

𝑑𝑦𝑑𝑥

𝑥𝑦

𝑏

1

𝑎

1
 

2. The line 𝑦 = 2 − 𝑥 and the parabola 𝑦 = 𝑥2 intersects at the points (-2,4) and 

(1,1).  If R is the region enclosed by 𝑦 = 2 − 𝑥 and 𝑦 = 𝑥2 then find ∬ 𝑦 𝑑𝐴
𝑅

 

3. Find the area bounded by the 𝑥 − 𝑎𝑥𝑖𝑠 ,𝑦 = 2𝑥 𝑎𝑛𝑑 𝑥 + 𝑦 = 1 using double 

integration 

4. Sketch the region of integration and evaluate the integral ∫ ∫ 𝑑𝑥𝑑𝑦 
𝑦2

𝑦
 

2

1
 by 

changing the order of integration. 

5. Sketch the region of integration and evaluate ∫ ∫ (𝑥2 + 𝑦2)𝑑𝑦𝑑𝑥 
√𝑥

𝑥
 

1

0
 



6. By changing the order of integration evaluate ∫ ∫
 𝑒−𝑦

𝑦
  𝑑𝑦𝑑𝑥

∞

𝑥

∞

0
 

7. Evaluate ∫ ∫
𝑑𝑥𝑑𝑦

√1−𝑥2 √1−𝑦2

1

0

1

0
 

8. Evaluate ∬
sin 𝑥

𝑥
 𝑑𝐴

𝑅
  where R is the triangular region bounded by 𝑥 − 𝑎𝑥𝑖𝑠 , 𝑦 =

𝑥, 𝑎𝑛𝑑 𝑥 = 1 

9. Find the area of the region R enclosed between the parabola 𝑦 =
𝑥2

2
 𝑎𝑛𝑑 𝑡ℎ𝑒 𝑙𝑖𝑛𝑒 𝑦 = 2𝑥  

10.Evaluate ∬ 𝑦 𝑑𝐴
𝑅

  where R is the region in the first quadrant enclosed 

between the circle 𝑥2 + 𝑦2 = 25 and the line 𝑥 + 𝑦 = 5 

11.Change the order of integration and evaluate ∫ ∫
𝑥

𝑥2+𝑦2  𝑑𝑥𝑑𝑦
1

𝑥

1

0
 

12.Find the area bounded by the parabolas 𝑦2 = 4𝑥 𝑎𝑛𝑑 𝑥2 = −
𝑦

2
 

13.Evaluate ∬ 𝐱𝟐 𝐝𝐀
𝐑

  over the region  R enclosed between  𝐲 =
𝟏𝟔

𝐱
 , 𝐲 =

 𝐱 , 𝐚𝐧𝐝  𝐱 = 𝟖   

14.Use a triple integral to find the volume of the solid within the cylinder 𝑥2 +

𝑦2 = 9 and between the planes z=1 and z=5 

15.Evaluate ∫ ∫ ∫ (𝑥𝑦𝑧)𝑑𝑥𝑑𝑦𝑑𝑧
1

0

2

0

3

0
 

16.Evaluate ∫ ∫ ∫ (𝑥)𝑑𝑧𝑑𝑥𝑑𝑦
1−𝑥

0

1

𝑦2

3

0
 

17.find the volume bounded by the cylinder 𝑥2 + 𝑦2 = 4 the planes z=0 and 

y+z=3 

18.Find the volume of the paraboloid of revolution 𝑥2 + 𝑦2 =

4𝑧 𝑐𝑢𝑡 𝑜𝑓𝑓  𝑏𝑦 𝑡ℎ𝑒 𝑝𝑙𝑎𝑛𝑒 𝑧 = 4 

19. Using double integration, evaluate the area enclosed by the lines 𝑥 = 0,   𝑦 =

0,    
𝑥

𝑎
+

𝑦

𝑏
= 1 

20.Evaluate ∫ ∫ ∫ (𝑥2 + 𝑦2 + 𝑧2)𝑑𝑥𝑑𝑦𝑑𝑧
1

0

2

0

2

−1
 

21.If R is the region bounded by the parabolas 𝑦 = 𝑥2   𝑎𝑛𝑑 𝑦2 =

𝑥 𝑖𝑛 𝑡ℎ𝑒 𝑓𝑖𝑟𝑠𝑡 𝑞𝑢𝑎𝑑𝑟𝑎𝑛𝑡, evaluate ∬ (𝑥 + 𝑦)𝑑𝐴
𝑅

 

22.Use a triple integral to find the volume of the solid within the cylinder 𝑦 = 𝑥2 

and the planes                  𝑦 + 𝑧 = 4,    𝑧 = 0 

MODULE V 

 
1. Confirm that ∅(𝑥, 𝑦, 𝑧) = 𝑥2 − 3𝑦2 + 4𝑧3 is a potential function for 𝑭(𝑥, 𝑦, 𝑧) =

2𝑥𝑖 − 6𝑦𝑗 + 12𝑧2𝑘 

2. Find 𝑑𝑖𝑣 𝑭 𝑎𝑛𝑑 𝑐𝑢𝑟𝑙 𝑭 of 𝑭(𝑥, 𝑦, 𝑧) = 𝑥2𝑦 𝑖 + 2𝑦3𝑧 𝑗 + 3𝑧𝑘  

3. Determine whether 𝑭(𝑥, 𝑦) = 4𝑦𝑖 + 4𝑥𝑗 is a conservative vector field.  If so find 

the potential function and the potential energy. 

4. Show that 𝑭(𝑥, 𝑦, 𝑧) = (2𝑥𝑦 + 𝑧3)𝑖 + 𝑥2𝑗 + 3𝑥𝑧2𝑘 is a conservative vector field.  

Also find its scalar potential. 

5. Find the values of the constants 𝑎, 𝑏, 𝑐 𝑠𝑜 𝑡ℎ𝑎𝑡  𝑭(𝑥, 𝑦, 𝑧) = (𝑎𝑥𝑦 + 𝑏𝑧3)𝑖 +

(3𝑥2 − 𝑐𝑧)𝑗 + (3𝑥𝑧2 − 𝑦)𝑘 may be irrotational.  For these values of 𝑎, 𝑏, 𝑐 find the 

scalar potential of 𝑭 



6. Find 𝑐𝑢𝑟𝑙 𝑭 at the point  (𝟏, −𝟏, 𝟏) 𝑤ℎ𝑒𝑟𝑒 𝑭 = 𝑥𝑧3𝑖 − 2𝑥2𝑦𝑧𝑗 + 2𝑦𝑧4𝑘 

7. The function ∅(𝑥, 𝑦, 𝑧) = 𝑥𝑦 + 𝑦𝑧 + 𝑥𝑧 is a potential for the vector field  .  Find 

the vector field 𝑭 

8.  If  𝒓 = 𝑥𝑖 + 𝑦𝑗 + 𝑧𝑘  then show that ∇2(𝑟𝑛) = 𝑛(𝑛 + 1)𝑟𝑛−2, where r=|r| 

9. Evaluate∫  𝑭. 𝒅𝒓    𝑤ℎ𝑒𝑟𝑒 𝑭 = 𝑠𝑖𝑛𝑥𝑖 + 𝑐𝑜𝑠𝑥𝑗
𝐶

 where c is the curve 𝒓(𝒕) = 𝜋𝑖 + 𝑡𝑗    0 ≤

𝑡 ≤ 2 

10.Find the work done by the force field 𝑭(𝑥, 𝑦, 𝑧) = (𝑥2 + 𝑥𝑦)𝑖 + (𝑦 − 𝑥2𝑦)𝑗 on the 

particle that moves along the curve 𝑐: 𝑥 = 𝑡, 𝑦 =
1

𝑡
 , 1 ≤ 𝑡 ≤ 3 

11.Evaluate ∫ 𝑭. 𝒅𝒓  𝑤ℎ𝑒𝑟𝑒  𝑭 = 𝑦𝑖 − 𝑥𝑗   along the triangle joining  (0,0), (1,0)𝑎𝑛𝑑 (0,1) 

12.Show that ∫ (
𝐵

𝐴
(2𝑥𝑦 + 𝑧3)𝑖 + 𝑥2𝑗 + 3𝑥𝑧2𝑘) is independent of the path joining the 

points A and B 

13.Evaluate the line integral  ∫ (𝑥𝑦 + 𝑧3)𝑑𝑠 
𝐶

 from (1,0,0)𝑡𝑜 (−1,0, 𝜋) along the helix 

𝐶  that is represented by the parametric equations 𝑥 = 𝑐𝑜𝑠𝑡, 𝑦 = 𝑠𝑖𝑛𝑡, 𝑧 = 𝑡 

14.Evaluate the line integral ∫ (𝑦 − 𝑥)𝑑𝑥 + (𝑥2) 𝑑𝑦
𝐶

 along the curve 𝐶 ∶  𝑦2 =

𝑥3 𝑓𝑟𝑜𝑚 (1, −1)𝑡𝑜 (1,1) 

15.Find the work done by the  force field 𝑭 = (𝒙 + 𝒚)𝒊 + 𝒙𝒚𝒋 − 𝒛𝟐𝒌 along the line 

segment from (0,0,0)𝑡𝑜 (1,3,1)𝑎𝑛𝑑 𝑡ℎ𝑒𝑛 𝑡𝑜 (2, −1,5) 

16. If 𝐹(𝑥, 𝑦, 𝑧) = 𝑥2𝑖 − 3𝑗 + 𝑦𝑧2𝑘     𝑓𝑖𝑛𝑑 𝑑𝑖𝑣 𝐹 

17.Find the work done by the force  field  𝐹 = 𝑥𝑦𝑖 + 𝑦𝑧𝑗 + 𝑧𝑥𝑘   on a particle that 

moves along the curve  𝐶:  𝑥 = 𝑡,   𝑦 = 𝑡2 , 𝑧 = 𝑡3      0 ≤ 𝑡 ≤ 1    

18.If  𝒓 = 𝑥𝑖 + 𝑦𝑗 + 𝑧𝑘  then show that ∇ (log 𝑟) =
𝒓

𝑟2   where r=|r| 

19.Compute the line integral ∫ (
𝑐

𝑦2𝑑𝑥 − 𝑥2𝑑𝑦) 𝑎𝑙𝑜𝑛𝑔 𝑡ℎ𝑒 𝑡𝑟𝑖𝑎𝑛𝑔𝑙𝑒  whose vertices 

are (1,0), (0,1)and  (-1,0) 

20.∫ (
𝑐

𝑦𝑠𝑖𝑛𝑥 𝑑𝑥 − cos 𝑥 𝑑𝑦)  is independent of the path and hence evaluate it from 

(0,1) and (𝜋, −1) 

21.𝐸𝑥𝑎𝑚𝑖𝑛𝑒 𝑤ℎ𝑒𝑡ℎ𝑒𝑟  𝐹 = (𝑥2 − 𝑦𝑧)𝑖 + (𝑦2 − 𝑧𝑥)𝑗 + (𝑧2 − 𝑥𝑦)𝑘 is a conservative field.  

If so, Find the potential  function. 

22.𝑆ℎ𝑜𝑤 𝑡ℎ𝑎𝑡  ∇2𝑓(𝑟)=2
𝑓′(𝑟)

𝑟
+ 𝑓′′(𝑟) ,  where 𝒓 = 𝒙𝒊 + 𝒚𝒋 + 𝒛𝒌   , r = ||𝐫|| 

MODULE VI 

1. Using Green’s theorem evaluate ∮ 𝑦 𝑑𝑥 + 𝑥 𝑑𝑦 , 𝑤ℎ𝑒𝑟𝑒 𝐶
𝐶

 is the unit circle 

oriented counter clock wise. 

2. Using Green’s theorem evaluate ∮ 𝑥 𝑑𝑦 − 𝑦𝑑𝑥 , 𝑤ℎ𝑒𝑟𝑒 𝐶
𝐶

 is the unit circle 𝑥2 + 𝑦2 =

𝑎2 



3. If 𝜎 is any closed surface enclosing a volume V and F=2𝑥 𝑖 + 2𝑦 𝑗 + 3𝑧 𝑘 using 

Divergence theorem show that ∬ 𝐹. 𝑛 𝑑𝑠 = 7𝑉
𝜎

 

4. If S is any closed surface enclosing a volume V and F=𝑥 𝑖 + 2𝑦 𝑗 + 3𝑧 𝑘 using 

Divergence theorem show that ∬ 𝐹. 𝑛 𝑑𝑠 = 6𝑉
𝑆

 

 

5. Using Green’s theorem  evaluate  ∮ (𝑒𝑥 + 𝑦2)𝑑𝑥 + (𝑒𝑦 + 𝑥2)𝑑𝑦   𝑤ℎ𝑒𝑟𝑒   𝐶 
𝐶

 is the 

boundary of the region between  𝑦 = 𝑥2  𝑎𝑛𝑑  𝑦 = 2𝑥 

6. Evaluate the surface  ∬
𝑥2+𝑦2

𝑦𝜎
 ds over the surface 𝜎 represented by the vector 

valued function 𝑟(𝑢, 𝑣) = 2 cos 𝑣 𝑖 + 𝑢𝑗 + 2 𝑠𝑖𝑛𝑣𝑘         1 ≤ 𝑢 ≤ 3    ,       0 ≤ 𝑣 ≤ 𝜋 

7. Using Divergence theorem evaluate ∬ 𝐹. 𝑛 𝑑𝑠 
𝜎

 where 𝐹(𝑥, 𝑦, 𝑧) = (𝑥 − 𝑧)𝑖 +

(𝑦 − 𝑥)𝑗 + (2𝑧 − 𝑦)𝑘    𝜎 is the surface of the cylindrical solid bounded by 𝑥2 + 𝑦2 =

𝑎2, 𝑧 = 0, 𝑧 = 1 

8. Determine whether the vector field 𝐹(𝑥, 𝑦, 𝑧) = 4(𝑥3 − 𝑥)𝑖 + 4(𝑦3 − 𝑦)𝑗 + 4(𝑧3 − 𝑧)𝑘 is 

free of sources and sinks.  If it is not , locate them. 

9. Verify Green’s theorem for ∫ (𝑥𝑦 + 𝑦2)𝑑𝑥 + 𝑥2𝑑𝑦    𝑤ℎ𝑒𝑟𝑒 𝐶
𝐶

 is bounded by 𝑦 =

𝑥 𝑎𝑛𝑑 𝑦 = 𝑥2 

10.Apply Green’s theorem to evaluate ∫ (2𝑥2 − 𝑦2)𝑑𝑥 + (𝑥2 + 𝑦2)𝑑𝑦   𝑤ℎ𝑒𝑟𝑒 𝐶
𝐶

 is the 

boundary of the area of enclosed by  the x-axis and the upper half of the 

circle  𝑥2 + 𝑦2 = 𝑎2 

11.Apply Stoke’s theorem to evaluate ∫ (𝑥 + 𝑦)𝑑𝑥 + (2𝑥 − 𝑦)𝑑𝑦 + (𝑦 + 𝑧)𝑑𝑧   𝑤ℎ𝑒𝑟𝑒 𝐶
𝐶

 is 

the boundary of the triangle with vertices (0,0,0), (2,0,0)and (0,3,0) 

12.Use Divergence theorem to evaluate ∬ 𝐹. 𝑛 𝑑𝑠  𝑤ℎ𝑒𝑟𝑒  𝐹 = 𝑥𝑖 + 𝑧𝑗 +
𝜎

𝑦𝑧𝑘 𝑎𝑛𝑑 𝑆  𝑖𝑠 𝑡ℎ𝑒 𝑠𝑢𝑟𝑓𝑎𝑐𝑒 𝑜𝑓 𝑡ℎ𝑒 𝑐𝑢𝑏𝑒 𝑏𝑜𝑢𝑛𝑑𝑒𝑑 𝑏𝑦 𝑥 = 0, 𝑥 = 1, 𝑦 = 0, 𝑦 = 1, 𝑧 = 0, 𝑧 =

1.Also verify the result by computing surface integral over 𝑆 

13.State Divergence theorem .  Also evaluate ∬ 𝐹. 𝑛 𝑑𝑠   .  𝑊ℎ𝑒𝑟𝑒 𝐹 = 𝑎𝑥𝑖 + 𝑏𝑦𝑗 +
𝜎

𝑐𝑧𝑘 𝑎𝑛𝑑 𝑆 𝑖𝑠 𝑡ℎ𝑒 𝑠𝑢𝑟𝑓𝑎𝑐𝑒 𝑜𝑓 𝑡ℎ𝑒 𝑠𝑝ℎ𝑒𝑟𝑒 𝑥2 + 𝑦2 + 𝑧2 = 1  

14.Using line integral evaluate the area enclosed by the ellipse 
𝑥2

𝑎2 +
𝑦2

𝑏2 = 1 

15.Evaluate ∫ 𝑒𝑥𝑑𝑥
𝐶

+ 2𝑦 𝑑𝑦 − 𝑑𝑧   𝑤ℎ𝑒𝑟𝑒 𝐶 𝑖𝑠 𝑡ℎ𝑒 𝑐𝑢𝑟𝑣𝑒 𝑥2 + 𝑦2 − 4𝑧 = 2 

16.Use Green’s theorem to evaluate 

∮
𝑥 𝑐𝑜𝑠𝑦 𝑑𝑥 − 𝑦 𝑠𝑖𝑛𝑥 𝑑𝑦     𝑤ℎ𝑒𝑟𝑒 𝐶 𝑖𝑠 𝑡ℎ𝑒 𝑠𝑞𝑢𝑎𝑟𝑒 𝑤𝑖𝑡ℎ 𝑣𝑒𝑟𝑡𝑖𝑐𝑒𝑠 (0,0), (𝜋, 0), (𝜋, 𝜋)𝑎𝑛𝑑 (0, 𝜋)

𝐶
 

17.Use Stoke’s theorem to evaluate the integral ∮ 𝐹. 𝑑𝑟
𝑐

     𝑤ℎ𝑒𝑟𝑒 𝐹 = 𝑥𝑦  𝑖 + 𝑦𝑧 𝑗 +

𝑧𝑥 𝑘     𝐶 𝑖𝑠 𝑡ℎ𝑒 𝑡𝑟𝑖𝑎𝑛𝑔𝑙𝑒 𝑖𝑛 𝑡ℎ𝑒 𝑝𝑙𝑎𝑛𝑒 𝑥 + 𝑦 + 𝑧 = 1, 𝑤𝑖𝑡ℎ 𝑣𝑒𝑟𝑡𝑖𝑐𝑒𝑠 (1,0,0),

(0,1,0) 𝑎𝑛𝑑 (0,0,1) with a counter clockwise orientation looking from the first octant 

towards the origin. 

18. Use Gauss Divergence theorem to find the outward flux of vector field  𝐹(𝑥, 𝑦, 𝑧) =

𝑥3𝑖 + 𝑦3𝑗 + 𝑧3𝑘    across the surface of the region enclosed by the circular cylinder  

 𝑥2 + 𝑦2 = 9 and the plane 𝑍 = 0 𝑎𝑛𝑑 𝑍 = 2 

19. Find the workdone by the force field  𝐹(𝑥, 𝑦) = 4(𝑒𝑥 − 𝑦3)𝑖 + 4(cos 𝑦 + 𝑥3)𝑗  on a 

particle that travels once around the unit circle 𝑥2 + 𝑦2 = 1  in the counter 

clockwise direction. 

20. Evaluate the surface integral ∬ 𝑥𝑧 𝑑𝑠 
𝑆

      𝑤ℎ𝑒𝑟𝑒 𝑆 𝑖𝑠 𝑡ℎ𝑒 𝑝𝑎𝑟𝑡 𝑜𝑓 𝑡ℎ𝑒 𝑝𝑙𝑎𝑛𝑒   𝑥 + 𝑦 +

𝑧 = 1 𝑡ℎ𝑎𝑡 lies in the first octant. 



21. Using Divergence theorem evaluate ∬ 𝐹. 𝑛 𝑑𝑠 
𝜎

 where 𝐹(𝑥, 𝑦, 𝑧) = (𝑥2 + y)i + 𝑧2j +

(𝑒𝑦 − z)k  and S is the surface of the rectangular solid bounded by the coordinate  

planes and the planes x=3  ,y=1,  z=3 

22. Apply Stoke’s theorem to evaluate  ∫ 𝐹. 𝑑𝑟   , 𝑤ℎ𝑒𝑟𝑒   𝐹 = (
𝑐

𝑥2 − 𝑦2)i + 2xyj and c is 

the rectangle in the xy plane bounded by the lines x=0 , y=0, x=a and y=b 
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