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I. COURSE OBJECTIVES (COs): 

The course should enable the students to: 

 

I Analyze and solve linear system of equations by using elementary transformations.  

II 
Determine the maxima and minima of functions of several variables by using partial 

differential coefficients. 

III Apply second and higher order linear differential equations to solve electrical circuits. 

IV Apply multiple integration to evaluate mass, area and volume of the plane. 

V Analyze gradient, divergence and curl to evaluate the integration over a vector field. 
 

 
 

 

II.  COURSE LEARNING OUTCOMES (CLOs): 

 Students, who complete the course, will have demonstrated the ability to do the following: 

 

CBSC103.01 
Demonstrate knowledge of matrix calculation as an elegant and powerful 

mathematical language in connection with rank of a matrix. 

CBSC103.02 Determine rank by reducing the matrix to Echelon and Normal forms. 

CBSC103.03 Determine inverse of the matrix by Gauss Jordon Method. 



CBSC103.04 
Interpret the Eigen values and Eigen vectors of matrix for a linear transformation and 

use properties of Eigen values 

CBSC103.05 
Understand the concept of Eigen values in real-world problems of control field 

where they are pole of closed loop system.  

CBSC103.06 
Apply the concept of Eigen values in real-world problems of mechanical systems 

where Eigen values are natural frequency and  mode shape. 

CBSC103.07 
Use the system of linear equations and matrix to determine the dependency and 

independency.  

CBSC103.08 Determine a modal matrix, and reducing a matrix to diagonal form. 

CBSC103.09 Evaluate inverse and powers of matrices by using Cayley-Hamilton theorem. 

CBSC103.10 Apply the Mean value theorems for the single variable functions.  

CBSC103.11 
Find partial derivatives numerically and symbolically and use them to analyze and 

interpret the way a function varies. 

CBSC103.12 
Find partial derivatives of and apply chain rule derivative techniques to multivariable 

functions. 

CBSC103.13 

Understand the techniques of multidimensional change –of –variables to transform 

the coordinates by utilizing the Jacobian. Determine Jacobian for the coordinate 

transformation. 

CBSC103.14 
Apply maxima and minima for functions of several variable’s and Lagrange’s 

method of multipliers. 

CBSC103.15 
Find the complete solution of a non-homogeneous differential equation as a linear 

combination of the complementary function and a particular solution.. 

CBSC103.16 Solving Second and higher order differential equations with constant coefficients  

CBSC103.17 
Apply the second order differential equations for real world problems of electrical 

circuits 

CBSC103.18 Evaluate double integral and triple integrals. 

CBSC103.19 
Utilize the concept of change order of integration and change of variables to evaluate 

double integrals. 

CBSC103.20 Determine the area and volume of a given curve. 

CBSC103.21 Analyze scalar and vector fields and compute the gradient, divergence and curl. 

CBSC103.22 Understand integration of vector function. 

CBSC103.23 Evaluate line, surface and volume integral of vectors. 

CBSC103.24 Use Vector integral theorems to facilitate vector integration. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



TUTORIAL QUESTION BANK 

UNIT - I  

THEORY OF MATRICES AND  LINEAR TRANSFORMATIONS 

Part - A (Short Answer Questions) 

S No QUESTIONS Blooms 

Taxonomy 

Level  

Course  

Learning 

Outcomes  

(CLOs) 

1  Define Orthogonal matrix. Remember CBSC103.01 

2  State Cayley- Hamilton theorem. Remember CBSC103.09 

3  
Prove that 

2

1
 














ii

ii

11

11
 is a unitary matrix.  

Understand CBSC103.01 

4 

Find the value of k such that rank of

1 2 3

2 7 2

3 6 1 0

k is

 

 

 

  

 

Understand CBSC103.02 

5  

Find the Skew-symmetric part of the matrix

1 1 2

1 1 1

3 1 2

 

 


 

  
.

 

Understand CBSC103.01 

6  Define Rank of a matrix. Remember CBSC103.02 

7  

If 























547

422

3 ba

A is symmetric, then find the values of a and b.  

Understand CBSC103.01 

8  
Prove that A = 

co s s in

s in co s

 

 

 

 
 

 is orthogonal. 
Understand CBSC103.01 

9  Define Unitary matrix. Remember CBSC103.01 

10  

Find the sum of Eigen values of the matrix 





















221

131

122

    

 

Understand CBSC103.04 

11  

Determine the values of a, b, c when the matrix 

























cba

cba

cb20

 is 

orthogonal.  

Understand CBSC103.01 

12  Show that the vectors X1=(1,1,2), X2=(1,2,5) and X3=(5,3,4) are linearly 

dependent. 

Understand CBSC103.07 

13  Express the matrix A as sum of symmetric and Skew-symmetric matrices. 

where A = 

























045

172

623

 

Understand CBSC103.01 

14  Define Skew-Hermitian matrix. Remember CBSC103.01 



15 

 Find the rank of the matrix 





















5

8

4

0

7

3

7

6

2

8

5

1

 

Understand CBSC103.02 

16 

Find the characteristic equation of the matrix 

6 2 2

2 3 1

2 1 3

A

 

 
  
 

  

 

Understand CBSC103.07 

17 

Find the Eigen values of the matrix 

2 1 1

1 2 1

1 1 2

  

 
 

 
 
  

 

Understand CBSC103.07 

18 

Find the value of k such that the rank of  

























1013

111

1111

k

 

is 2. 

Understand CBSC103.02 

19 Show that the vectors X1=(1,1,1) X2=(3,1,2) and X3=(2,1,4) are linearly 

independent. 

Understand CBSC103.07 

20 Define Modal and Spectral matrices. Remember CBSC103.08 

Part - B (Long Answer Questions) 

1  

By reducing the matrix



















 

395

173

021

 into normal form, find its rank. 

Understand CBSC103.02 

2  Find the values of  a  and b such that rank of the matrix  



























ba

2

1

1

3

2

1

2

6

2

1

 is 3. 

Understand CBSC103.02 

3  

Find the rank of the matrix A=

























 1348

13748

3124

5312

by reducing to echelon 

form. 

Understand CBSC103.02 

4  Find the inverse  of a matrix by using Gauss-Jordan method  

































1011

3252

0111

1331

 

Apply CBSC103.03 

5  

Reduce the matrix to its normal form where



































1111

1133

0112

1021

A

.

 

Understand CBSC103.02 



6  

Diagonalize the matrix A=





















 344

120

111

 by linear transformation and 

hence find A
4
. 

Understand CBSC103.08 

7  

For what value of K such that the matrix 































399

222

0111

1344

k

k
 has rank 3 

Understand CBSC103.02 

8  

Verify  Cayley-Hamilton theorem for A=



























122

212

121

 
and find A

-1
& A

4
. 

Apply CBSC103.09 

9  

Reduce the matrix A to its normal form where 



















 



1312

6204

2210

A  and 

hence find the rank 

Understand CBSC103.02 

10   Express A
5
-4A

4
-7A

3
+11A

2
-A-10I as a linear polynomial in A, where 












32

41
A  

Understand CBSC103.09 

11  

Find the characteristic roots of the matrix 





















111

111

111

and the corresponding 

characteristic vectors. 

Understand CBSC103.04 

12 

Find the inverse of 























113

321

210

A by elementary row operation. 

Understand CBSC103.03 

13  Find a matrix P such that P
-1

AP is  a diagonal matrix, where A=



























021

612

322

 

Understand CBSC103.09 

14  Find the Eigen values and Eigen vectors of the matrix A and its inverse, 

where A = 





















300

520

431

 

Understand CBSC103.04 

15  

Find the rank of the matrix 

























5786

3123

2342

0321

by reducing to normal form  

Understand CBSC103.02 



16  

Find Eigen values and Eigen vectors of the matrix

























111

001

111

 

Understand CBSC103.04 

17  

Diagonalize the matrix 

























011

121

221

 

Understand CBSC103.08 

18  Verify Cayley-Hamilton theorem and find the inverse of the matrix   

A= 

























442

331

311

 

Understand CBSC103.09 

19  

Find the inverse of the matrix A= 

























021

110

312

using elementary row 

operations. 

Understand CBSC103.03 

20  Find the rank of the matrix, by reducing it to the canonical form 

2 4 3 1 0

1 2 1 4 2

0 1 1 3 1

4 7 4 4 5

  

 
  

 

 

 
  

 

Understand CBSC103.02 

Part - C (Problem Solving and Critical Thinking Questions) 

1  
Use Cayley-Hamilton theorem to find 

3
A and 

3
A if A = 










11

42
 

Apply
 

CBSC103.09 

2  Find the Inverse  of a matrix by using Gauss-Jordan method  

.

442

331

311























A  

 

Understand
 

 

CBSC103.03 

3  

Find the rank of the matrix 

























4132

7432

4312

1204

 by Echelon form. 

Understand CBSC103.02 

4  

Is the matrix

2 3 4

0 2 1

0 0 1

 

 


 

  

 diagonalizable? Justify your answer. 

Understand CBSC103.08 

5  Verify that the Eigen values of  
2

A and  
1

A are respectively the squares 

and reciprocal of the  Eigen values of A  if 























500

620

413

A  

Understand CBSC103.04 



6  

Verify Cayley Hamilton theorem and find A
-1

 where A=





















302

120

201

 

Understand CBSC103.09 

7  Examine whether the vectors [2,-1,3,2], [1,3,4,2], [3,5,2,2] is linearly 

independent or dependent? 

Understand CBSC103.07 

8  Find Eigen values and corresponding Eigen vectors of the matrix 



























311

151

113

 

Understand CBSC103.04 

9  

If 

2 1 1

0 1 0

1 1 2

A

 

 

 

  

 Find the value of the matrix 

8 7 6 5 4 3 2
5 7 3 5 8 2 .A A A A A A A A I         

Understand CBSC103.09 

10 Find the inverse of the matrix A using elementary operation (i.e., using 

Gauss-Jordan method).where A=  

































1011

3252

0111

1331

. 

Understand CBSC103.03 

UNIT-III 

FUNCTIONS OF SINGLE AND SEVERAL VARIABLES 

Part – A (Short Answer Questions) 

1 Discuss the applicability of Rolle’s theorem for any function f(x) in interval 

[a,b]. 

Apply CBSC103.10 

2  Discuss the applicability of Lagrange’s mean value theorem  for any 

function f(x) in interval [a,b]. 

Apply CBSC103.10 

3  Discuss the applicability of Cauchy’s mean value theorem  for any function 

f(x) in interval [a,b]. 

Apply CBSC103.10 

4  Interpret Rolle’s theorem geometrically. Remember CBSC103.10 

5  Interpret Lagrange’s mean value theorem geometrically. Understand CBSC103.10 

6  Given an example of function that is continuous on [-1, 1] and for which 

mean value theorem does not hold. 

Understand CBSC103.10 

7  Using Lagrange’s mean value theorem, find the value of C for f(x) = log x 

in (1, e). 

Apply  CBSC103.10 

8  Explain why mean value theorem does not hold for  
2 / 3

f x x  in [-1,1] Understand CBSC103.10 

9  Find the region in which  
2

1 4f x x x   is increasing using mean value 

theorem. 

Understand CBSC103.10 

10  If   0f x   throughout an interval [a, b], using mean value theorem show 

that f(x) is constant. 

Understand CBSC103.10 

11  Define Euler’s theorem and homogeneous functions in x and y.   Remember CBSC103.12 



12  
Given s in ,

 
  

 

tx
u x e

y
 and 2

y t . Find 
d u

d t
as a function of t.  

Understand CBSC103.12 

13  
If 

2 2

,
u v

x y
v v

  , find the value of  
( , )

( , )

u v

x y




 

Understand CBSC103.13 

14  Analyze the value of c in the interval [3, 7] for the function 

   ,
x x

f x e g x e


   

Understand CBSC103.10 

15  If  1 ,x u v y u v   , find the value of J  . Understand CBSC103.13 

16  Explain the sufficient condition for the function f(x, y). Remember CBSC103.13 

17  
If    1 , 1x u v y v u     then find the value of 

 

 

,

,

x y

u v




 

Understand CBSC103.13 

18  Write the condition for the function f(x,y) to be functionally dependent. Understand CBSC103.13 

19  Discuss whether the Rolle’s theorem can be applied for   ta nf x x  in  

 0 ,  

Understand CBSC103.10 

20 Define a saddle point for the function of f(x, y). Remember CBSC103.14 

Part - B (Long Answer Questions) 

1  Verify Rolle’s theorem for the function xexf
x

sin)(


 in the interval

 ,0 . 

Understand CBSC103.10 

2  
Verify Rolle’s theorem for the functions  in



















)(
log

2

bax

abx
 in the interval 

 , , 0 , 0 .a b a b   

Understand CBSC103.10 

3  Verify Lagrange’s mean value theorem for 35)(
23

 xxxxf in the 

interval  4,0 . 

Understand CBSC103.10 

4  
If a<b, prove that  using Lagrange’s 

Mean value theorem and hence deduce the following. 

(i)  

(ii)  

Understand CBSC103.10 

5  Using mean value theorem prove that tan x > x in 0 < x <  / 2. Understand CBSC103.10 

6  Find value of the C using Cauchy’s mean value theorem for 

 
1

( )  &  ( )  in  a ,b  w h e re  0  <  a  <  bf x x g x

x

 

         

 

Understand CBSC103.10 

7  Verify Cauchy’s mean value theorem for f(x) =x
2
 & g(x) = x

3
 in [1,2] and 

find the value of c.
  Understand CBSC103.10 

8  Find the maximum value of the function xyz when x + y + z = a. Understand CBSC103.14 

9   If xyvyxu 2,
22

  where  sin,cos ryrx   then  show that  

3( , )
4

( , )






u v
r

r
 

Understand CBSC103.13 

2

11

2
11 a

ab
aTanbTan

b

ab








 

6

1

43

4

25

3

4

1


 
Tan

4

2
2

20

45 1 


  
Tan



10  
If sec

r
ex  , tan

r
ey  Prove that  

),(

),(

r

yx





),(

),(

yx

r



 
 =1. 

Understand CBSC103.13 

11  Find the maxima and minima of the function f(x, y) = x
3
y

2
 (1-x-y).     

 
Understand CBSC103.14 

12  
If x=

v

u
2

, y=
u

v
2

 then find the Jacobian of the function u and v with respect 

to x and .y  

Understand CBSC103.1 

13  i) If x = u(1 - v), y = uv then prove that  JJ’=1. 

ii) If wxzvzyuyx 
222

,,  find the value of   .
),,(

),,(

wvu

zyx




 

Understand CBSC103.13     

14  Show that the functions 

xzyzxyzyxvzyxu 222,
222

  and 

xyzzyxw 3
333
 are functionally related.   

Understand CBSC103.13 

15  
 If x = u, y = tanv, z = w, then prove that 

 

 

2
x , y , z

u se c v
u , v , w





 

Understand CBSC103.13 

16 Show that the functions yevyeu
xx

cos,sin  are not functionally 

related. 

Understand CBSC103.13 

17 Find the maximum and minimum of the function

 f ( x , y ) s in x s in y s in x y     

Understand
 

CBSC103.14 

18 Find the maximum and minimum values of 

 
3 2 2 2

, 3 3 3 4f x y x xy x y      

Understand CBSC103.14 

19 Prove that 
2 2 2

, ,u x y z v xy y z zx w x y z         are functionally 

dependent. 

Understand CBSC103.13 

20 Examine the function )sin(sinsin yxyx  for extreme values for 

0 , 0x y     . 

Understand
 

CBSC103.13 

Part - C (Problem Solving and Critical Thinking Questions) 

1  Verify Rolle’s theorem for the function 𝑓 𝑥 =   𝑥 − 𝑎 𝑚  𝑥 − 𝑏 𝑛  

where m, n are positive integers in [a, b]. 

Understand
 

CBSC103.10 

2  
Using mean value theorem, for 0 < a < b, prove that 1 lo g 1

a b b

b a a
     

and hence show that 
1 6 1

lo g
6 5 5
  . 

Understand
 

CBSC103.10 

3  Find the maxima value of 
2 3 4

u x y z  with the constrain condition

2 3 4x y z a    

Understand
 

CBSC103.14 

4  Find the point of the plane 2 3 4x y z   that is closed to the origin. Understand 

 

CBSC103.14 

5  Find three positive numbers whose sum is 100 and whose product is 

maximum. 

Apply CBSC103.14 

6  A rectangular box open at the top is to have volume of 32 cubic f t . Find the 

dimensions of the box requiring least material for its construction. 

Apply CBSC103.14 

7  Find the value of the largest rectangular parallelepiped that can be inscribed Understand
 

CBSC103.14 



in the ellipsoid .1
2

2

2

2

2

2


c

z

b

y

a

x

 
 

 

8  
Find the stationary points of    U x , y s in x s in y s in x y  where 

0 , 0x y      and find the maximum value of the function U. 

Understand
 

CBSC103.14 

9 Divide 24 into three parts such that the continued product of the first, 

square of the second and cube of the third is maximum. 

Apply CBSC103.14 

10 
If 

32
3 zyxu  , yzxv

2
4 , xyzw 

2
2  then find 

 

 zyx

wvu

,,

,,




 at 

 (1,-1,0). 

Understand
 

CBSC103.13 

UNIT-III 

HIGHER ORDER LINEAR DIFFERENTIAL EQUATIONS AND THEIR APPLICATIONS 

Part - A (Short Answer Questions) 

1  
Write the solution of the 023

3

3

 y
dx

dy

dx

yd
 

Understand CBSC103.15 

2  Write the solution of the (4D
2
-4D+1)y=100 Understand CBSC103.16 

3  
Fine the particular integral of 

 
x

D 1

1

2


 
Understand CBSC103.16 

4  
Solve the differential equation 0

3

3

 y
dx

yd
 

Understand CBSC103.15 

5  Solve the differential equation   0
22

 yaD  Remember CBSC103.15 

6  
Find the particular value of x

D )3(

1


 

Understand CBSC103.16 

7  
Find the particular value of x

e
DD

2

)3)(2(

1


 

Understand CBSC103.16 

8  Solve the differential equation  
4 3 2

2 3 4 4 0D D D D y       Understand CBSC103.15 

9  

Write the particular values of ax
aD

andax
aD

sin
1

cos
1

 
2222

  

 
Understand CBSC103.16 

10   
2

F in d  th e  p articu la r in teg ra l o f 3 2 co s 3D D y x    Understand CBSC103.16 

 

11  

Write the particular values of
 xx

D
2sin

4

1

2
  

 
Understand CBSC103.16 

12  Find the particular integral of (1+D)y=xe
x
 Understand CBSC103.16 

13  Find the Wronskian of the differential equation 0 yy   Understand CBSC103.16 

14  Explain the method of variation of parameter. Understand CBSC103.16 

15  Express the general solution of the differential equation   xyD 4sin16
2

  

without solving. 

Understand CBSC103.16 

16  Find the particular integral of   xxyDD cos2
2

   

Understand 

CBSC103.16 



17  The general solution of the differential equation 2 0y y y    is 

2

1 2

x x
y c e c e


  . Then determine  the solution by applying the conditions 

    10,40  yy  

Understand CBSC103.16 

18  Define Wronskian of the functions. Understand CBSC103.16 

19  Write the differential equation of LR and LCR circuits. Apply CBSC103.17 

20  Mention two applications of higher order differential equations. Understand CBSC103.17 

Part – B (Long Answer Questions) 

1  Solve the differential equation    
2 2

3 2 2 cos 2 3 2
x

D D y x e x       Understand CBSC103.16 

2  Solve the differential equation   kxxyDD  2sin964
222

 Understand CBSC103.16 

3  Solve the differential equation 32sin)12(
22

 xxyDD   Understand CBSC103.16 

4  Solve the differential equation 
222

)12( xyDD   Understand CBSC103.16 

5  Solve the differential equation 
3 2 2 3

( 6 1 1 6 )
x x

D D D y e e
 

      Understand CBSC103.16 

6  Solve the differential equation 
2 2

( 1) s in s in 2
x

D y x x e x    Understand CBSC103.16 

7  Solve the differential equation 
x

eyD 53)1(
3

  Understand 

 

CBSC103.16 

8  Solve the differential equation  
2

3 2 co sD D y hx    Understand CBSC103.16 

9  Solve the differential equation  
2 2

4 2 cosD y x   Understand CBSC103.16 

10  Solve the differential equation  
2

9 co s 3 sin 2D y x x    Understand 

 

 

CBSC103.16 

 

11  By using method of variation of parameters solve xxyy cos . 
 

Understand CBSC103.16 

12  By using method of variation of parameters solve 
2

( 4 ) s e c 2D y x   Understand CBSC103.16 

13  Solve the differential equation  
3 2 3

 4    4    2  
x

D D D y e co s x     Understand CBSC103.16 

14  Solve the differential equation   x
eyDD  23

2
 by the method of 

variation of parameters. 

Understand CBSC103.16 

15  Solve the differential equation   
2 2 2

 4  4      3  
x

D D y x sin x e      Understand CBSC103.16 

16 Solve the differential equation xxyD sin)4(
2

  Understand CBSC103.16 

17 Apply the method of variation parameters to solve xeyDD
x

sin)2(
2

  Understand CBSC103.16 

18 
Solve the differential equation  

x
e

eyDD  23
2

 
Understand CBSC103.16 

19 Solve the differential equation   xxxyDD 2coscos65
2

  Understand CBSC103.16 

20 
Solve the differential equation  

x
yD

sin1

1
1

2


 by method variation of 

parameters. 

Understand CBSC103.16 

Part – C (Problem Solving and Critical Thinking) 

1  Solve the differential equation   xxyDD cos22
2

  Understand 

 

CBSC103.16 

2  Solve the differential equation   x
eyDDD


 44

23
 Understand 

 

CBSC103.16 



3  Solve the differential equation    
2

9    3D y co s x   Understand CBSC103.16 

4  Solve the differential equation     x
eyDD  11

22

 Understand CBSC103.16 

5  Solve the differential equation   xyD sin1
4

  Understand CBSC103.16 

 

06 Apply the method of variation parameters to solve   axyaD tan
22

  Apply CBSC103.16 

07 If a voltage of 20 cos5t is applied to a series circuit consisting of 10 ohm 

resister and 2 Henry inductor, determine the current at any time t.     

Apply CBSC103.17 

08 An inductor of 2 henries, resistor of 16 ohms and capacitor of 0.02m, farads 

are connected in series with a battery of e.m.f E = 100 sin3t. At t = 0, the 

charge on the capacitor and current in the circuit are zero. Find the charge and 

current at t > 0. 

Apply CBSC103.17 

09 A Circuit consists of an inductance of 2 henrys, a resistance of 4 ohms and 

Capacitance of 0.05 farads. If 0q i   at 0t  , (a) find q(i) and i(t) when 

there is a constant e.m.f of 100 volts (b) find state solutions.  

Apply CBSC103.17 

10 A circuit consist of inductance of 0.05 henries, a resistance of 20 ohms, a 

condenser of capacitance 100 microfarads and an e.m.f of E = 100 volts. 

Find I and Q, given the initial conditions 0Q  , 0I  when 0t  . 

Apply CBSC103.17 

UNIT-IV 

MULTIPLE INTEGRALS 

Part – A (Short Answer Questions) 

1  Evaluate the double integral 
2

0 0

.
x

ydydx   Understand CBSC103.18 

2  
   Evaluate the double integral  

 


0

sin

0

a

rdrd . 
Understand CBSC103.18 

3  
   Evaluate the double integral   

3

0

1

0
)( dxdyyxxy . 

 

Understand CBSC103.18 

4  
Find the value of double integral

2 3

2

1 1

.xy d x d y   
Understand CBSC103.18 

5  
   Find the value of triple integral     

1

1

2

2

3

3
dxdydz . 

Understand CBSC103.18 

6  
Evaluate  the  double integral 

2

0 0

.

x

y d y d x 
 

 
Understand CBSC103.18 

7  

Evaluate  the  double integral 

12

2 2

0 1

.x y d xd y





    

Understand CBSC103.18 

8  
Evaluate the double integral 

s in

0 0

.
a

r d r d
 

   
Understand CBSC103.18 

9  
Evaluate  the  double integral 

2
2

0 0

.
r

e r d dr








    
Understand CBSC103.18 

10  
Evaluate  the  double integral 

 1 c o s

0 0

.
a

r d r d
 




    
Understand CBSC103.18 

11  State the formula to find area of the region using double integration in 

Cartesian form. 

Understand CBSC103.20 

12  Find the volume of the tetrahedron bounded by the coordinate planes and Understand CBSC103.20 



the plane x+y+z=1. 

13  State the formula to find volume of the region using triple integration in 

Cartesian form. 

Understand CBSC103.18 

14  
Find area of the ellipse 

2 2

2 2
1

x y

a b
   using double integration. 

Understand CBSC103.20 

15  State the formula to find area of the region using double integration in polar 

form. 

Understand CBSC103.20 

16  Find the area of the region bounded by the  parabolas y
2 
= 4x and 

 x
2
 = 4y. 

Apply CBSC103.20 

17  Find the area of the curve r=2acosθ using double integration in polar 

coordinates. 

Apply CBSC103.20 

18  Find the area enclosed between the parabola y=x
2
 and the line y=x. Apply CBSC103.20 

19  Find the area of the curve r=2asinθ. Apply CBSC103.20 

20  Find area of the circle x
2
+y

2
=a

2
. Apply CBSC103.20 

Part – B (Long Answer Questions) 

1  
Evaluate the triple integral 

11 1

0 0 0

.

y zz

xy zd xd yd z

 

    
Understand CBSC103.18 

2  
Evaluate  the  double  integral 

(1 c o s )

2

0 0

co s .

a

r d rd



 



   
Understand CBSC103.18 

3  

Evaluate  the double integral 

 

1

2 2

0

( ) .

x

x

x y d xd y   

Understand CBSC103.18 

4  

Evaluate  the  double integral  

2
5

2 2

0 0

.

x

x x y d x d y   

Understand CBSC103.18 

5  

Evaluate  the  double integral 
2

1

0

0

s in .r d d r



    

Understand CBSC103.18 

6  By changing the order of integration evaluate  the double integral 

. 

Understand CBSC103.19 

7  

Evaluate the double integral 

2 2

2 2

0 0

( ) .

a ya

x y d y d x



   

Understand CBSC103.18 

8  
Evaluate the triple integral 

lo g 2 lo g

0 0 0

.

x yx

x y z
e d xd yd z



 

    
Understand CBSC103.18 

9  
Evaluate    

𝑑𝑥𝑑𝑦𝑑𝑧

 1−𝑥2−𝑦2−𝑧2

 1−𝑥2−𝑦2

0

 1−𝑥2

0

1

0
. 

Understand CBSC103.18 

10  Find the value of xyd xd y  taken over the positive quadrant of the ellipse  

2 2

2 2
1 .

x y

a b
   

Understand CBSC103.18 

11 
Evaluate   the double integral using change of variables 

2 2
( )

0 0

.
x y

e d xd y

 

 

   
Understand CBSC103.19 



12 
Find the volume of the tetrahedron bounded by the plane 1

x y z

a b c
    and 

the coordinate planes by triple integration. 

Understand CBSC103.20 

13 
By transforming into polar coordinates Evaluate 

2 2

2 2

x y
d x d y

x y
 over the 

annular region between the circles 
2 2 2

x y a   and 
2 2 2

x y b   with

b a . 

Understand CBSC103.20 

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

= 4ax and x
2 
=4ay. Understand CBSC103.20 

15 Evaluate drdr 
3

over the area included between the circles sin2r

and 4 sin .r   

Understand CBSC103.18 

16 Using triple integration find the volume of the sphere x
2
+y

2
+z

2
=a

2
. Apply CBSC103.18 

17  Find the area of the cardioid r = a(1+cosθ). Understand CBSC103.20 

18 Find the area of the region bounded by the curves y
  
= x

3
 and y = x. Understand CBSC103.20 

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. 

Understand CBSC103.20 

20  Find the area bounded by curves xy=2,4y=x
2
 and the line y=4. Understand CBSC103.20 

Part – C (Problem Solving and Critical Thinking) 

1  

Evaluate     𝑥2 + 𝑦2 𝑑𝑦𝑑𝑥
 

𝑥

𝑎

𝑥

𝑎

𝑎

0
 by changing to polar coordinates. 

Understand CBSC103.18 

2  Evaluate ( )

R

x y z d zd yd x  where R is the region bounded by the plane 

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

Understand CBSC103.18 

3 Evaluate 
2

x d xd y over the region bounded by hyperbola 

4 , 0 , 1, 4 .xy y x x     

Understand CBSC103.20 

4 Find the area bounded by curves  xy=2,4y=𝑥2 and the line y=4. Understand CBSC103.20 

5 
Evaluate the double integral 

2

( )

0 0

.

x

x y
e d yd x



    
Understand CBSC103.18 

6  
Evaluate by converting  




a xa

dydxyx
0 1

22

22

)( to polar co-ordinates. 
Understand CBSC103.18 

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

plane 
𝑥

𝑎
+

𝑦

𝑏
+

𝑧

𝑐
= 1. 

Understand CBSC103.20 

8  Using double integral, find area of the cardioid  r = a(1-cosθ).           Understand CBSC103.18 

9 Evaluate the area of drdr
3

over the region included between the circles

 sin4,sin  rr . 

Apply CBSC103.20 

10 If R is the region bounded by the planes x=0,y=0,z=1 and the cylinder 

𝑥2 + 𝑦2 = 1,evaluate .

R

xy zd xd yd z
 

 

Understand CBSC103.18 



UNIT-V  

VECTOR CALCULUS 

Part - A (Short Answer Questions) 

1  Define gradient of scalar point function. Remember CBSC103.21 

2  Define divergence of vector point function. Remember CBSC103.21 

3  Define curl of vector point function. Remember CBSC103.21 

4  State Laplacian operator. Understand CBSC103.21 

5  Find curl 𝑓  where 𝑓  = grad (𝑥3 + 𝑦3 + 𝑧3 − 3𝑥𝑦𝑧). Understand CBSC103.21 

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

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

Understand CBSC103.21 

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

 (2,-2,3). 

Understand CBSC103.21 

8  If 𝑎  is a vector then prove that grad (𝑎 . 𝑟 ) = 𝑎 . Understand CBSC103.21 

9  Define irrotational vector and solenoid vector of vector point function. Remember CBSC103.21 

10  
Show that   ( ) ( ) .

r
f r f r

r
   

Understand CBSC103.21 

11 Prove that f= xykzxjyzi   is irrotational vector. Understand CBSC103.21 

12 Show that (x+3y)i+(y-2z)j+(x-2z)k is solenoid. Understand CBSC103.21 

13  Show that curl (grad φ) =0 where φ is scalar point function. Understand CBSC103.21 

14 State Stokes theorem of transformation between line integral and surface 

integral. 

Understand CBSC103.24 

15 Prove that div curl𝑓 =0 where
1 2 3

f f i f j f k   . Understand CBSC103.21 

16 Define line integral on vector point function. Remember CBSC103.23 

17 Define surface integral of vector point function F . 
Remember CBSC103.23 

18 Define volume integral  on closed surface S of volume V.  Remember CBSC103.23 

19 State Green’s theorem of transformation between line integral and double 

integral. 

Understand CBSC103.24 

20 State Gauss divergence theorem of transformation between surface integral 

and volume integral. 

Understand CBSC103.24 

Part - B (Long Answer Questions) 

1  Evaluate f . d r

c
  where 

2
3f x y i y j   and C is the parabola y=2x

2
 from 

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

Understand CBSC103.23 

2  Evaluate F . d s

s
  if 

2 2
2F yz i y j x z k   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 CBSC103.23 

3  Find the work done in moving a particle in the force field

zkjyzxixF  )2()3(
2

along the straight line from(0,0,0) to (2,1,3). 

Understand CBSC103.23 

4   Find the circulation of 

( 2 2 ) ( ) (3 2 5 )F x y z i x y z j x y z k          along the circle 
2 2

4x y  in the xy plane. 

 

Understand CBSC103.23 



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 =0 and 

 x = y= z = a. 

Understand CBSC103.24 

6  Verify Gauss divergence theorem for 2 2 2
2 4x y i y j x z k   taken over the 

region of first octant of  the cylinder 
2 2

9y z  and 2 .x   

Understand CBSC103.24 

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). 

Understand CBSC103.24 

8  Applying Green’s theorem evaluate ( s in ) c o s
c
y x d x x d y 

 where C is the 

plane triangle enclosed by 
2

0 , , .
2

x
y y and x




    

Understand CBSC103.24 

9 Apply Green’s Theorem in the plane for  dyyxdxyx

c

)()2(
2222


where 

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

the circle 2 2 2
.x y a   

Understand CBSC103.24 

10 Verify Stokes theorem for zkyjyziyxf
22

)2(  where S is the 

upper half surface of the sphere 1
222
 zyx

 
 bounded by the 

projection of the xy plane. 

Understand CBSC103.24 

11 Verify Stokes theorem for 2 2
( ) 2f x y i x y j    over the box bounded by the 

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

Understand CBSC103.24 

12 Find the directional derivative of the function 
32

yzxy  at the point 

P(1,-2,-1) in the direction to  the surface 𝑥 𝑙𝑜𝑔𝑧 − 𝑦2 = −4 𝑎𝑡 (−1,2,1). 

Understand CBSC103.21 

13 If 
2

4F x z i y j y zk   evaluate .

s

F n d s where S is the surface of the cube x 

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

Understand CBSC103.23 

14   If jxyixxyf )42()65(
2

  evaluate f . d r

c
  along the curve C in xy-

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

Understand CBSC103.23 

15 Evaluate the line integral  dyyxdxxyx

c

)222
()(  where C is the 

square formed by lines .1,1  yx   

Understand CBSC103.23 

16  
If kzjyixr  show that rnrr

nn 2
 . 

Understand CBSC103.21 

17  Evaluate by Stokes theorem )2( dzydydxe

c

x
 where c is the curve 

x
2
+y

2
=9 and z=2. 

Understand CBSC103.24 

18  Verify Stokes theorem for the function 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. 

Understand CBSC103.24 

19  Evaluate by Stokes theorem  ( ) (2 ) ( )

c

x y d x x z d y y z d z      where C is 

the boundary of the triangle with vertices (0,0,0),(1,0,0),(1,1,0). 

Understand CBSC103.24 

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
. 

 

Understand CBSC103.24 
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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 CBSC103.24 

2  Find the work done in moving a particle in the force field

zkjyzxixF  )2()3(
2

along the curve defined by 

zxyx 83,4
32
 from x=0 and x=2. 

Understand CBSC103.23 

3  Show that the force field given by kyzxjzxixyzF
22323

32  is 

conservative.  Find the work done in moving a particle from (1,-1,2) to 

(3,2,-1) in this force field. 

Understand CBSC103.23 

4  Show that the vector kxyzjzxyiyzx )()()(
222
 is irrotational 

and find its scalar potential function. 

Understand CBSC103.21 

5  Using Gauss divergence theorem  evaluate F . d s

s
  ,for the 

 

kzjxiyF


2


 for the cylinder region S given by x

2
 + y

2
 = a

2
, z = 0 

and z = b. 
 

Understand CBSC103.24 

6  Find the directional derivative of 
22

4),,( xzyzxzyx  at the point 

(1,-2,-1) in the direction of the normal to the surface f(x, y, z) = x logz – 

y
2
at  

(-1,2,1). 

Understand CBSC103.21 

7  Using  Green’s theorem in the plane evaluate 2 2 2
(2 ) ( )

C

x y x d x x y d y  

where C is the region bounded by 
2

y x and
2

.y x  

Apply CBSC103.24 

8  Applying Green’s theorem evaluate 
 

c

dyxdxyxy
22

)(
 where C is the  

region bounded by xy  and
2

.y x  

Apply CBSC103.24 

9 Verify Green’s Theorem in the plane for  dyxyydxyx

C

)64()83(
22



where C is the region bounded by x=0, y=0 and x + y=1.  

Understand CBSC103.24 

10 Verify Stokes theorem for xzkjyzizyF  )4()2(  where S is the 

surface of the cube x=0, y=0, z=0 and x=2,y=2,z=2 above the xy-plane. 

Understand CBSC103.24 


