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OBJECTIVES  
 
To meet the challenge of ensuring excellence in engineering education, the issue of quality needs to be addressed, 
debated and taken forward in a systematic manner. Accreditation is the principal means of quality assurance in           
higher education. The major emphasis of accreditation process is to measure the outcomes of the program that is            
being accredited.   

 
In line with this, Faculty of Institute of Aeronautical Engineering, Hyderabad has taken a lead in incorporating 
philosophy of outcome based education in the process of problem solving and career development. So, all students 
of the institute should understand the depth and approach of course to be taught through this question bank, which 
will enhance learner‟s learning process.   
 

S No QUESTION  Blooms 

taxonomy 

level 

Course 

Outcomes 

UNIT - I 

ROOT FINDING TECHNIQUES AND INTERPOLATION 

Part - A (Short Answer Questions) 

1  Define Interpolation  Remember 2 

2  Explain forward difference interpolation Understand 2 

3  Explain backward difference interpolation Understand 2 

4  Explain central difference interpolation Understand 2 

5  Define average operator and shift operator Remember 2 

6  Prove that  △ = E – 1 Analyze 2 

7  Prove that   = 1 – E
-1

 Analyze 2 

8  Prove that (1+△)(1- ) = 1  Analyze 2 

9  Construct a forward difference table for f(x)=x
3
+5x-7 if  

 x= -1,0,1,2,3,4,5 
Analyze 

2 

10  For what values of    the Gauss backward interpolation formula is used to 

interpolate? 
Understand 

2 

11  For what values of    the Gauss forward interpolation formula is used to 

interpolate? 
Understand 

2 

12  By using Regula - Falsi method, find an approximate root of the equation 
4 10 0x x    that lies between 1.8 and 2. Carry out  two 

approximations 

Apply 

1 



13  Evaluate △ cos x Evaluate 2 

14  Find the missing term in the following table 

x 0 1 2 3 4 

y 1 3 9 -----

- 

81 

 

Apply 2 

15 Apply Newton –Raphson method to find an approximate root  of the 

equation
3 3 5 0,x x    which lies near x=2 carry out  two 

approximations. 

 Apply 1 

16 Find a real root of the equation xe
x 
= 2  using method of False Position. 

Carry out  three approximations 

Apply 1 

17 Find y(1.6) from the following data using Newton’s forward interpolation 

formula 

 
x 1 1.4 1.8 2.2 

y 3.49 4.82 5.96 6.5 

 

 

Apply 1 

18 Find a real root of the equation  x e
x   

- cosx = 0  using  Newton –Raphson 

method carry out  three approximations. 

Apply 1 

19 Find by Newton–Raphson method, the real root of the equation  

        correct to three decimal places. 

Apply 1 

20 Using Gauss back ward difference formula find y(24) from the following 

table 

x 0 5 10 15 20 25 

y 7 11 14 18 24 32 
 

Apply 2 

Part - B (Long Answer Questions) 

1  Find the square root of 25 up to 2 decimal places by using Bisection 

method. 

Apply 1 

2  Find a real root of the equation e
x 

sin x = 1 by using method of False 

position. 

Apply 1 

3  Solve  2x = cosx +3 by Newton-Raphson method. Evaluate 1 

4  Find a real root of the equation xx coslog   using method of False 

position. 

Apply 1 

5  Find a real root of  3x- cosx -1=0 using Newton Raphson method Apply 1 

6  Evaluate  xtanx+1=0 by Newton- Raphson method. Evaluate 1 

7  Find the y(2.8) for the following data using Newton’s forward  

interpolation formula. 

 x 2.4 3.2 4.0 4.8 5.6 

f(x) 22 17.8 14.2 38.3 51.7 
 

 

Apply 1 

8  Use Newton’s forward difference formula to find the polynomial satisfied 

by (0,5), (1,12),(2,37) and (3,86). 

apply 1 

9  Find f(42)  from the following data using Newton’s Backward formula. 

x 20 25 30 35 40 45 

y 354 332 291 260 231 204 

 
 

Apply 2 

10  The population of a town in the decimal census was given below. Estimate 

the population for the year 1895 

 

 Year (x) 1891 1901 1911 1921 1931 

Population (y) 46 66 81 93 101  

 

Apply 2 

11  Find y(25) given that y(20)=24, y(24)=32, y(28)=35, y(32)=40 using Gauss 

forward difference formula. 

Apply 2 

12 Find by Gauss’s backward interpolating formula the value of y at x = 1936 

using the following table      

Apply 2 



X 1901 1911 1921 1931 1941 1951 

Y 12 15 20 27 39 52 
 

13   Find by Gauss’s backward interpolating formula the value of y at x = 14 

using the following table      

 
X 0 5 10 15 20 25 

Y 7 11 14 18 24 32 
 

 

Apply 2 

14  Find f (1.6) using Lagrange’s formula from the following table. 

 x 1.2 2.0 2.5 3.0 

f(x) 1.36 0.58 0.34 0.20  

 

Apply 2 

15  Find y(5) given that y(0)=1, y(1)=3, y(3)=13 and y(8) =123 using 

Lagrange’s formula. 

Apply 2 

16  Find y(10), given that y(5)=12, y(6)=13, y(9)=14, y(11)=16 using 

Lagrange’s formula. 

Apply 2 

17  A curve passes through the points (0, 18),(1,10), (3,-18) and (6,90) Find the 

slope of the curve at x = 2. 

Apply 2 

18  Find the real root of the equation x
3
-x-4=0 by Bisection method. Apply 1 

19  Find the real root of the equation 3x = e
x
 by Bisection method. Apply 1 

20  Find the square root of 26 up to 2 decimal places by using  Newton-

Raphson method 

Apply 1 

Part - C (Problem Solving and Critical Thinking Questions) 

1  Derive a formula to find a cube  root of N using  Newton-Raphson method 

and hence find cube root of 15 

Understand 1 

2  Find reciprocal of 18 using  Newton-Raphson method Apply 1 

3  Evaluate f(10) given f(x)=168,192,336 at x=1,7,15 respectively using 

Lagranges interpolation formula. 

Evaluate 2  

4  Prove that △[x(x+1)(x+2)(x+3)]=4(x+1)(x+2)(x+3) Evaluate 2  

5  Evaluate △ log f(x) Evaluate 2 

6  Evaluate △ f(x)g(x) Evaluate 2 

7  Find a root of the equation 3 4 9 0x x    using Bisection method in 

four stages 

Apply 1 

8  Find a root  of the equation 3 5 1 0x x    using the False Position 

method  in 5 – stages 

Apply 1 

9  Find a root of the equation 3 4 9 0x x    using Newton Raphson 

method in four stages 

Apply 1 

10 Compute f(0.3) for the data using Lagrange’s formula. 

x 0 1 3 4 7 

y 1 3 49 129 813 

      
      

 

Apply 1 

UNIT-II 

CURVE FITTING AND NUMERICAL SOLUTIONS  OF ORDINARY DIFFERENTIAL EQUATIONS 

Part – A (Short Answer Questions) 

1  Derive the normal equations for straight line. understand 3 

2  Derive the normal equations for second degree parabola. understand 3 

3  
Write the normal equations to fit the curve 

bx
y ae . 

Remember 3 

4  Write the normal equations to fit the curve y = ab
x
 Remember 3 

5  
If 

x

b
ay  is a curve then write it’s normal equations. 

Remember 3 

6  If             
   then what is the third normal equation of     

    

by least squares method? 

Remember 3 

7  If          
   then what is the first normal equation of     ? 

 

Remember 3 



8  If        then what is the first normal equation of         ? Remember 3 

9  Fit a curve  to the following data 

      x 1 2 3 4 5 6 

y 2.98 4.26 5.21 6.10 6.80 7.50 
 

Understand 3 

10  Fit a second degree parabola to the following data  by the method of least 

squares. 

 

 x 0 1 2 3 4 

y 1 1.8 1.3 2.5 6.3 
 

 

 

Understand 3 

11  Fit the curve  to the following data       

x 0 1 2 3 4 5 6 7 8 

y 20 30 52 77 135 211 326 550 1052 
 

Understand 3 

12  Fit a straight line to the form  for the following data  

 x 0 5 10 15 20 25 

y 12 15 17 22 24 30 
 

 

 

Understand 3 

13  By the method of least squares fit a parabola of the form 

 for the  following data   

 
x 2 4 6 8 10 

y 3.07 12.85 31.47 57.38 91.29 

 

 

 

 

Apply 3 

14  A chemical company wishing to study the effect of extraction time on the 

efficiency of an extraction operation obtained the data shown in the 

following table  
Extraction 

time in 
min(x) 

27 45 41 19 3 39 19 49 15 31 

Efficiency 

(y) 

57 64 80 46 62 72 52 77 57 68 

Fit a straight line to the given data by the method of least squares 

 

Understand 3 

15  Fit a parabola of the form  to the following data  

 
x 1 2 3 4 5 6 7 

y 2.3 5.2 9.7 16.5 29.4 35.5 54.4 
 

 

 

 

Understand 3 

16  Fit a second degree parabola to the following data  by the method of least 

squares. 

 

 x 0 1 2 3 4 

y 1 1.8 1.3 2.5 6.3 
 

 

 

Understand 3 

17  Using Taylor’s series method find an approximate value of y at x = 0.1 

given y(0)=1  for the differential equation  
23 yxy   

Apply 4 

18  Using Euler’s method solve for xyy  2
,y(0)=1 find y(0.1) and y(0.2) Apply 4 

by ax

bxy ae

y a bx 

2y a bx cx  

2y a bx cx  



19  Write the Modified Euler formula Remember 4 

20  Write the fourth order Runge- Kutta method Remember 4 

Part - B (Long Answer Questions) 

1   

By the method of least square, find the straight line that best fits the 

following data: 

 x 1 3 5 7 9 

y 1.5 2.8 4.0 4.7 6  

 

Apply 3 

2  By the method of least square, find the straight line that best fits the 

following data: 

 x 1 2 3 4 5 

y 14 27 40 55 68  
 

Apply 3 

3  Fit a  straight line y=a +bx from the following data: 

 

 x 0 1 2 3 4 

y 1 1.8 3.3 4.5 6.3  

 

Understand 3 

4  Fit a straight line to the form y=a+bx for the following data: 

 

 x 0 5 10 15 20 25 

y 12 15 17 22 24 30  

 

Understand 3 

5  By the method of least squares, fit a second degree polynomial y=a+bx+cx
2
 

to the following data. 

x 2 4 6 8 10 

y 3.07 12.85 31.47 57.38 91.29 

 

Apply 3 

6  Fit a curve y=a+bx+cx
2 
from the following data 

 

X 1 2 3 4 

Y 6 11 18 27 
 

Understand 3 

7  Using the method of least squares find the constants a and b such that 

y=ae
bx

 fits the following data:              

x 0 0.5 1 1.5 2 2.5 

y 0.10 0.45 2.15 9.15 40.35 180.75 

 

Apply 3 

8  Obtain a relation of the form y=ab
x
 for the following data by the method of 

least squares.       

 

 x 2 3 4 5 6 

y 8.3 15.4 33.1 65.2 127.4  

 

Understand 3 

9  Using Taylor’s series method find an approximate value of y at x = 0.2 for 

the differential equation   

Apply 4 

10  
Using Euler’s method solve for x = 2 for  = 3x

2
 + 1, y(1) = 2,taking 

step size (i) h = 0.5and (ii) h=0.25. 

Apply 4 

11  Solve by Euler’s method,y
1
 = x + y, y(0) = 1 and find y(0.3) taking step size 

h = 0.1. compare the result obtained by this method with the result obtained 

by analytical methods 

Evaluate 4 

12  Using Runge-Kutta method of fourth order, find y(0.2)where ,xyy   

y(0)=2 ,  h = 0.2  

Apply 4 

13  Apply the 4
th

 order R-K method to find an approximate value of y when Apply 4     

2 3 , (0) 0xy y e y   

dy

dx



x=1.2 in steps of  0.1,given that 
22 yxy   ,y(1)=1.5 

14  Fit a curve y=a+bx+cx
2
 

x 1 2 3 4 

y 6 11 18 27 
 

Understand 3 

15  Obtain a relation of the form y=ab
x
 for the following data: 

x 2 3 4 5 6 

y 8.3 15.4 33.1 65.2 127.4 
 

Understand 3 

16 Solve y
1
 = x

2
 – y, y(0) = 1, using Taylor’s series method and compute 

y(0.1), y(0.2), y(0.3) and y(0.4) (correct to 4 decimal places). 
Evaluate 4 

17 
Using Euler’s method solve for x = 2 from  = 3x

2
 + 1,y(1) = 2,taking 

step size h = 0.5  

Apply 4 

18 Using modified Euler’s method find the approximate value of when 

given that  

Apply 4 

19 
Using Runge-Kutta method of second order, find from  = 

 , y(2)=2 ,  h = 0.25 . 

Apply 4 

20 Apply the 4
th

 order  Runge-Kutta method  to find an approximate value of y 

when x=1.2 in steps of  0.1,given that y
1 
= x

2
+y

2
,y (1)=1.5 

Apply 4 

Part – C (Problem Solving and Critical Thinking) 

1  Using Runge-Kutta method find y(0.2) for the equation 

 dy/dx= y-x,y(0)=1,take h=0.2 

Apply 4 

2  Given that y
1
=y-x, y(0)=2 find y(0.2) using R- K method take h=0.1 Apply 4 

3  Apply the 4
th

 order R-K method to find  an approximate value of y when x 

= 1.2 in steps of h= 0.1 given that         ,y(1)=1.5 

Apply 4 

4  
Solve first order diff  equation  = , y(0) = 1 and estimate y(0.1) 

using Euler’s method(5 steps) 

Evaluate 4 

5  Using modified  Euler’s method to find y(0.2)and y(0.4) given 

         , y(0) = 0. 

Apply 4 

6  Given 
  

  
       ,y(0) = 2 . compute y(0.2) in steps of 0.1 , using 

modified Euler’s method. 

Remember 4 

7   If for the data  

 x 1 2 3 

y 0 -1 4 
 

 

  

 is the line of best fit by  least square method find a and b 

Apply 3 

 

8  
If find the values of  from the following 

    

x 0 2 5 7 

y -1 5 12 20 
 

Apply 3 

9 
Find the solution of  = x-y , y(0)=1 at x = 0.1 , 0.2 ,0.3 , 0.4 and 0.5 

using modified   Euler’s method. 

Apply 4 

10 Find y(0.1) and y(0.2) using modified Euler’s formula given that dy/dx= x
2
-

y, y(0)=1      

Apply 4 

dy

dx

x

0.3x   / 0 1dy dx x y and y  

 2.5y
dy

dx

x y

x



dy

dx

y x

y x





y ax b 

0 1y a a x  0 1&a a

dy

dx



 

 

UNIT-III 

MULTIPLE INTEGRALS 

Part - A (Short Answer Questions) 

1  
Evaluate  

2

0 0

x

ydydx  
Evaluate 5 

2  
   Evaluate  

 


0

sin

0

a

rdrd . 
Evaluate 5 

3  
   Evaluate   

3

0

1

0
)( dxdyyxxy . 

 

Evaluate 5 

4  
   Evaluate   

e y ex

zdxdydz
1

log

1 2
log . 

 

Evaluate 5 

5  
   Find the value of     

1

1

2

2

3

3
dxdydz . 

Apply 5 

6    Write the spherical polar coordinates Remember 5 

7  Write the cylindrical polar coordinates Remember 5 

8  
Evaluate 

sin

0 0

a

r dr d
 

   
Evaluate 5 

9  
Evaluate 

22

0 0

re r d dr







    
Evaluate 5 

10  
Evaluate 

 1 cos

0 0

a

r dr d
 




    
Remember 5 

11  
Evaluate 

sin
4

2 20 0

a rdrd

a r

  


    

Evaluate 5 

12  

Evaluate 

2
1

0
0

sinr d dr



    

Evaluate 5 

13  

Evaluate 
2 2( )

0 0

x ye dxdy

 

 

   

Evaluate 5 

14  

Evaluate 
12

2 2

0 1

x y dxdy





    

 

Evaluate 5 

15  

Evaluate 
2

( )

0 0

x

x ye dydx

    

 

Evaluate 5 

16  

Evaluate

 

1

2 2

0

( )

x

x

x y dxdy   

Evaluate 5 

17  

Evaluate 

24

/

0 0

x

y xe dydx 
  

 

Evaluate 5 

18  

 Evaluate  
25

2 2

0 0

x

x x y dx dy 
  

 

Evaluate 5 



19  

Evaluate 
2

0 0

x

y dy dx 
 

 

 

Evaluate 5 

20  

Evaluate 

2 3

2

1 1

xy dx dy   

 

Evaluate 5 

Part – B (Long Answer Questions)4 

1  

By transforming into polar coordinates Evaluate 

2 2

2 2

x y
dxdy

x y over the 

annular region between the circles 
2 2 2x y a   and 

2 2 2x y b   with 

b a  

Evaluate 6 

2  
Evaluate ( )

R

x y z dzdydx  where R is the region bounded by the plane 

0, 1, 0, 1, 0, 1x x y y z z       

Evaluate 6 

3  

Evaluate 

11 1

0 0 0

y zz

xyzdxdydz

 

  
 

Evaluate 6 

4  
Find the volume of the tetrahedron bounded by the plane 1

x y z

a b c
    

and the coordinate planes by triple integration 

Apply 6 

5  

Evaluate 

(1 cos )

2

0 0

cos

a

r drd



 


 
 

Evaluate 5 

6  
Find the value of xydxdy  taken over the positive quadrant of the 

ellipse  

2 2

2 2
1

x y

a b
   

Apply 6 

7  

Evaluate 

2 2

sin2 2

0 0 0

a r

a

rdzdrd








  
 

Evaluate 6 

8  

Evaluate  

Evaluate 6 

9  

Evaluate  dx dy 

 

Evaluate 6 

10  By changing the order of integration evaluate 

 

 

Evaluate 6 

11  

Evaluate the double integral 

2 2

2 2

0 0

( )

a ya

x y dydx



   

Evaluate 6 



12  

Evaluate 

log2 log

0 0 0

x yx

x y ze dxdydz



 

  
 

Evaluate 6 

13  

Evaluate by changing the order of integration 

2

4 2 2
0

a a

ax

y
dydx

y a x
   

Evaluate 6 

14  

Evaluate 

22

2 2 2

0 0
( )

r
drd

r a






 
 

Evaluate 6 

15  
Evaluate 

2x dxdy over the region bounded by hyperbola 

4, 0, 1, 4xy y x x     

Evaluate 6 

16 

Find the value of double integral

2 3

2

1 1

xy dx dy   

Apply 6 

17 
Evaluate drdr 

3
over the area included between the circles

sin2r and sin4r  

Evaluate 6 

18 

Change the order of integration in  
1

0

2

2

x

x

xydxdy and hence evaluate the 

double integral. 

Evaluate 6 

19 
Evaluate 

v

dxdydz where v is the finite region of space formed by the 

planes x=0,y=0,z=0 and 2x+3y+4z=12 

Evaluate 6 

20 Find the area of the region bounded by the parabola y
2  

= 4ax and  

x
2 
=4ay 

Apply 6 

Part - C (Problem Solving and Critical Thinking Questions) 

1  An equivalent iterated integral with order of integration reversed for 

 
1

0 1

xe

dydx is? 

Analyse 6 

2  How to find the area of bounded region. Analyze 6 

3  
Convert  




a xa

dydxyx
0 1

22
22

)( to polar co-ordinates 

Remember 6 

4  
What is the area of drdr

3
over the region included between the 

circles  sin4,sin  rr . 

Remember 6 

5  Find the volume of tetrahedron bounded by the co-ordinate planes and the 

plane 
 

 
 

 

 
 

 

 
   

 

Apply 6 

6    Find the area of the region bounded by the  parabolas y
2 
= 4ax and 

 x
2
 = 4ay. 

           

Apply 6 

7  Find the area of a plate in the form of a quadrant of the ellipse 

 

Apply 6 

8  Find the area enclosed by the parabolas x2 = y and 
y

2
 = x. 

 

Apply 6 

9 Using double integral find area of the cardioids   

r  = a(1-cos ). 

Apply 6 



10 Find the  whole area of the lemniscates             Apply 6 

UNIT-IV 

VECTOR CALCULUS 

 

Part – A (Short Answer Questions)  

1  Define gradient? Remember 7 

2  Define divergence? Remember 7 

3  Define curl? Remember 7 

4  Define Laplacian operator? Remember 7 

5  Find curl    where    = grad(             ) Apply 7 

6  Evaluate the angle between the normal to the surface xy= z
2
 at the points 

(4,1,2) and (3,3,-3)? 

Understand 7 

7  Find a unit normal vector to the given surface x
2
y+2xz=4 at the point (2,-

2,3)? 

Apply 7 

8  If    is a vector then prove that grad (         ? Understand 7 

9  Define irrotational and solenoidal vectors? Remember 7 

10  Prove that (       is solenoidal? Analyze 7 

11  Prove that F=yzi+zxj+xyk is irrotational? Analyze 7 

12  Show that (x+3y)i+(y-2z)j+(x-2z)k is solenoidal? Understand 7 

13  Show that curl(r
n  )=0? Understand 7 

14  Prove that                             ? Analyze 7 

15  Prove that div curl  =0? Analyze 7 

16  Define line integral? Remember 7 

17  Define surface integral? Remember 7 

18  Define volume integral? Remember 7 

19  State Green’s theorem? Understand 8 

20  State Gauss divergence theorem? Understand 8 

Part – B (Long Answer Questions) 

1  Evaluate f.dr
c
  where jyxyif 23   and C is the parabola y=2x

2
 from 

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

Understand 7 

2  Evaluate F.ds
s
  if kxzjyyzif 222  and  S is the Surface of the 

Cylinder x
2
+y

2
=9 contained in the first Octant between the planes z=0 and 

z=2. 

Understand 7 

3  Evaluate )( 
c

dzxydyxzdxyz  over arc of a helix 

ktztaytax  ,sin,cos as t varies from 0 to 2 . 

Understand 7 

4  Find the circulation of f around the curve c Where 

jyeiyef xx )cos()sin(  and c is the rectangle whose vertices are 

)
2

.0(),
2

,1(),0,1(),0,0(
  

Apply 7 

5  Verify Gauss divergence theorem for the vector point function F=(x
3
-yz)i-

2yxj+2zk over the cube bounded by x=y=z=0and x=y=z=a 

Apply 8 

6  Verify Gauss divergence theorem for 2 2 22 4x yi y j xz k   taken over the 

region of first octant of  the      cylinder 
2 2 9y z 

and 2x   

Apply 8 

7  Verify Green’s theorem in the plane for dyxyydxxyx
C

)2()( 232 

where C is a square with vertices (0,0),(2,0),(2,2),(0,2). 

Apply 8 

8  Applying Green’s theorem evaluate   dyxdxxy cos)sin(  where C is the 

plane 
le  enclosed by 

2
,

2
,0




 xand

x
yy  

Apply 8 



9  Verify Green’s Theorem in the plane for  dyxyydxxyx
c

)2()( 232 

where C is a square with vertices (0,0),(2,0),)(2,2),(0,2) 

Apply 8 

10  Verify Stokes theorem for zkyjyziyxf 22)2(   where S is the 

upper half surface  x
2
+y

2
+z

2
=1 of the sphere and C is  its boundary 

Apply 8 

 

11  Verify Stokes theorem for xyjiyxf 2)( 22   over the box bounded by 

the planes x=0,x=a,y=0,y=b,z=c 

 

Apply 

 

                      

8 

 

12 Verify Stokes theorem for xyjiyxf 2)( 22   over the box bounded by 

the planes x=0,x=a,y=0,y=b,z=c 

Apply 8 

13 Evaluate by Stroke’s Theorem 

S

dsnFCurl


.  where 

CZxjxiyF /)(22 


 and S comprising the planes x=0,y=0,y=4; z =-

1 

Understand 8 

14 

 
 If jxyixxyf )42()65( 2   evaluate f.dr

c
  along the curve C in 

xy-plane y = x
3
 from (1,1) to (2,8). 

Understand 8 

15 

 
Evaluate F.ds

s
  if kxzjyyzif 222  and  S is the Surface of the 

Cylinder x
2
+y

2
=9 contained in the first Octant between the planes z=0 and 

z=2. 

Understand 7 

16 Evaluate )( 
c

dzxydyxzdxyz  over arc of a helix 

ktztaytax  ,sin,cos as t varies from 0 to 2 . 

Understand 7 

17 
Evaluate by Stokes theorem )2( dzydydxe

c

x  where c is the curve 

x
2
+y

2
=9 and z=2 

Understand 8 

18 Verify Stokes theorem for jxyix 2  integrated round the square in the 

plane z=0 whose sides are along the line x=0,y=0,x=a,y=a 

Apply 8 

19 
Verify divergence theorem for kzjyixf 333   taken over the cube 

bounded by x=0,x=a,y=0,y=a,z=0,z=a 

Apply 8 

20 Verify Green’s theorem in the plane for 

dyxyydxyx
C

)64()83( 22  where C is a region bounded by y=

x and y =x
2
 

Apply 8 

Part – C (Problem Solving and Critical Thinking) 

 

 

 1  

Verify  Gauss divergence theorem for kzjyixf 222   taken over 

the cube bounded by x=0,x=a,y=0,y=b,z=0,z=c. 

Understand 8 

2  Evaluate F.ds
s
  if kxzjyyzif 222  and  S is the Surface of the 

Cylinder x
2
+y

2
=9 contained in the first Octant between the planes z=0 and 

z=2. 

Understand 7 

3  Evaluate )( 
c

dzxydyxzdxyz  over arc of a helix 

ktztaytax  ,sin,cos as t varies from 0 to 2 . 

Understand 7 

4  Find the circulation of f around the curve c Where 

jyeiyef xx )cos()sin(  and c is the rectangle whose vertices are 

Apply 8 



)
2

.0(),
2

,1(),0,1(),0,0(
  

5  Use Gauss divergence theorem  to evaluate  F.ds
s
  where 

kzjyixf 333 
   and ‘S’ is the surface of the sphere 

 x
2 
+ y

2
+ z

2 
= r

2 

Apply 8 

6  Verify divergence theorem for 2 2 22 4x yi y j xz k   taken over the region of 

first octant of  the      cylinder 
2 2 9y z 

and 2x   

Apply 8 

7  Verify Green’s theorem in the plane for dyxyydxxyx
C

)2()( 232 

where C is a square with vertices (0,0),(2,0),(2,2),(0,2). 

Apply 8 

8  Applying Green’s theorem evaluate   dyxdxxy cos)sin(  where C is the 

plane 
le  enclosed by 

2
,

2
,0




 xand

x
yy  

Apply 8 

9  Verify Green’s Theorem in the plane for  dyxyydxxyx
c

)2()( 232 

where C is a square with vertices (0,0),(2,0),)(2,2),(0,2) 

Apply 8 

10  Verify Stokes theorem for zkyjyziyxf 22)2(   where S is the 

upper half surface  x
2
+y

2
+z

2
=1 of the sphere and C is  its boundary 

Apply 8 

UNIT-V 

SPECIAL FUNCTIONS 

Part - A (Short Answer Questions) 

1  
Show that 

 )2/1(
 

Evaluate 9 

2  Write the value of )1( . Remember 9 

3  Compute )2/7(),2/1(),2/11(  . Apply 9 

4  Define ordinary point  of differential  equation Remember 9 

5  Define regular singular  point  of differential  equation Remember 9 

6  solve in series the equation                           Evaluate 9 

7  
Solve in series the equation   

   

         about x=0 
Evaluate 9 

8  Solve in series the equation      +      about x=0 Evaluate 9 

9  
Solve in series the equation   

   

          
Evaluate 9 

10   Solve in series the equation      +        about x=0 Evaluate 9 

11  Prove that x   
 (x)   =  n   (x)  - x      (x)    10 

12  Prove that x   
 (x)   =    -n   (x)  + x      (x)   Analyse 10 

13  Prove that    
 (x)   =    

 

 
                  Analyse 

10 

14  Prove that    
 (x)   =    

 

 
                  Analyse 10 

15  Express                                      Apply 10 

16 Prove that   
      

    
    

        Analyse 10 

17 

Prove that x
x

xJ sin
2

)(
2

1


  

Analyse 10 

18 

Prove that x
x

xJ cos
2

)(
2

1





 

Analyse 10 

19 

Prove that 







 xx

xx
xJ cossin

12
)(

2
3


 

Analyse 10 



 
 

20 

Prove that 










 x

x
x

x

x

x
xJ cos

3
sin

32
)(

2

2

2
5


 

Analyse 10 

Part - B (Long Answer Questions)8 

1  Show that (i)                         
 

 
                    Analyse 10 

2  Show that                            
 

 
 Analyse 10 

3  Prove that   
 

  
   

      
    

 

 
    

            
   Analyse 10 

4  Show that 
 

  
                                             Remember 10 

5  Show that         
 

 
                 

 

 
   Remember 10 

6  Show that         
 

 
                 

 

 
   Remember 10 

7  Prove that                 
 

 
      Evaluate 10 

8  State and prove orthogonality of Bessel’s function Analyse 10 

9      

Show that  

.........)4cos2cos(2)sincos( 420   JJJx  

Evaluate 10 

10  Show that .........)5sin3sinsin(2)sinsin( 531  JJJx   Evaluate 10 

11  
Solve in series the equation   

   

         about x=0 
Evaluate 9 

12   Solve in series the equation   03  yyxy in powers of  

(x-2). 

Evaluate 9 

13  
Solve in series the equation   

   

          
Evaluate 9 

14   Solve in series the equation      +        about x=0 Evaluate 9 

15  Solve in series the equation                       Evaluate 9 

16  Solve in series the equation                          Evaluate 9 

17  Solve in series the equation                          Evaluate 9 

18  Solve in series the equation                       

 

Evaluate 9 

19  Solve in series the equation                            Evaluate 9 

20  
Solve in series the equation   

   

         about x=0 
Evaluate 9 

Part – C (Problem Solving and Critical Thinking) 

1  Explain Frobenius method about zero. Remember 9 

2  Find the singular points  and classify them (regular or irregular ) 

                               

Analyse 9 

 

3  

Find the singular points  and classify them (regular or irregular) 

                   

Analyse 9 

4  Find the singular points  and classify them (regular or irregular)         
           

Analyse 9 

5  Solve in series the equation 4x
   

     
  

  
    . Evaluate 9 

6  Solve in series                  .    Evaluate 9 

7  Solve in series                       .       Evaluate 9 

8  Solve in series            . Evaluate 9 

9 Solve in series the equation                         

 

Evaluate 9 

10 

Prove that 
x

JJ


2
2

2

1

2

2

1 


















 

Analyse 10 
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