


























 

              
            

First Semester B.E./B.Tech. Degree Examination, Dec.2025/Jan.2026 
Differential Calculus and Linear Algebra : CV Stream

 

Time: 3 hrs.                                                                                                Max. Marks: 100 
 

Note: 1. Answer any FIVE full questions, choosing ONE full question from each module. 
                    2. M : Marks , L: Bloom’s level , C: Course outcomes.    

3. VTU Handbook is permitted.
  

                  Module – 1 M L C 
Q.1 a. With usual notations, prove that   = . 

 

6 L2 CO1 

b. Find the angle of intersection of the curves  and   
 

7 L2 CO1 

c. Show that for the curve r(1-cos ) = 2a,    varies as  r3. 
 

7 L2 CO1 

                                                                           OR 
Q.2 a. With usual notations, prove that    = + . 

 

6 L2 CO1 

b. Find the pedal equation of the polar curve 
 = (  +  ) 

 

7 L2 CO1 

c. Show that the radius of curvature at (a,0) on the curve  y2 = 
( )

   is  

‘a’.
 

7 L2 CO1 

                                                                      Module – 2  
Q.3 a. Expand  log(secx + tanx) in powers of x as far as the term in . 

 
6 L2 CO1 

b. If u = f{ , ,  } then show that  = 0 

 

7 L2 CO1 

c.  = , = , = ,  show that  
( , , )

( , , )
= 4. 

 

7 L2 CO1 

                                                                           OR 
Q.4 a. Evaluate i) [ ]      ii) [

 
]  

 

6 L2 CO1 

b. If u = f(y-z , z-x , x-y) then show that  = 0 
 

7 L2 CO1 

c. Find the extreme valueof the function  =  + 2( )  
 

7 L2 CO1 

                                                                      Module – 3  
Q.5 a. Solve  +  = 0            

 

6 L2 CO1 

b. [4xy +3y2-x)]dx + x(x+2y)dy = 0 
 

7 L2 CO1 

c. Abacterial culture growing exponentially increases from 100 to 400 grams 
in 10 hours. How much was present after 1hour 
 

7 L3 CO1 
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that  = 

Find the angle of intersection of the curves  Find the angle of intersection of the curves  

Show that for the curve r(1Show that for the curve r(1--coscos

                                                                                                                                                      

With usual notations, prove that   With usual notations, prove that   

Find the pedal equatioFind the pedal equatio
((

Show that the radius of curvature at (a,0) on the curve  yShow that the radius of curvature at (a,0) on the curve  y22Show that the radius of curvature at (a,0) on the curve  y = = 

2 2 
in powers of x as far as the term in in powers of x as far as the term in 

= 0= 0

,  show that,  show that,  show that

                                                                                                                                                      

]]      

z , z--x , xx , x-y) then show that 

Find the extreme valueof the function Find the extreme valueof the function 

full question from each module.full question from each module.

andand

varies as  rvaries as  r33

+ + 

n of the polar curven of the polar curve

Show that the radius of curvature at (a,0) on the curve  yShow that the radius of curvature at (a,0) on the curve  y

                                                                                                                                            
log(secx + tanx)log(secx + tanx)

, }} then show that then show that 

, , 

                                                                                                                                                      

Evaluate Evaluate 

is  is  

in powers of x as far as the term in in powers of x as far as the term in .

4.

]

y) then show that y) then show that 

Find the extreme valueof the function Find the extreme valueof the function 

                                                                                                                                            

)]dx + )]dx + x(x+2y)x(x+2y)

Abacterial culture growing exponentially increases from 100 to 400 grams Abacterial culture growing exponentially increases from 100 to 400 grams 
in 10 hours. How much was present after 1hourin 10 hours. How much was present after 1hour
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                                                                           OR 
Q.6 a. Solve    xy(1 +xy2)  = 1 

 

6 L2 CO1 

b. Find the Orthogonal trajectories of the family of curve = (1 + ) 
 

7 L2 CO1 

c. In a certain chemical reaction the rate of conversion of a substance at time 
‘t’ is proportional to the quantity of the substance still untransformed at that 
instant. At end of 1hour 60grams remains and at the end of 4hours 
21grams.how many grams of the first substance was there initially  
 

7 L3 CO1 

                                                                      Module – 4  
Q.7 a. Solve 6 + 25 = + +  

 

6 L2 CO1 

b. Solve by variation of parameter method  + 4 = 2  
 

7 L2 CO1 

c. Solve ( + 1)  + ( + 1)  + =2 {log (1 + )} 
 

7 L2 CO1 

OR
Q.8 a. Solve    - 2 + 4 - 8y=0 

 

6 L2 CO1 

b. Solve 4 + 6 =  
 

7 L2 CO1 

c. Solve by variation of parameter method + =  
 

7 L2 CO1 

                                                                      Module – 5  
Q.9 a. 

Find the rank of the matrix

4     0        2      1
2      1       3      4 
2      3       4      7
2      3      1       4

. 

 

6 L2 CO2 

b.  Solve the following  system of  equation by Gauss elimination method 
2  + 3  =  2,   3 + 4 =  4,   2 + 2  =  10. 

 

7 L3 CO2 

c. Find the Eigen values and Eigen vectors of the following matrix by using 

Rayleigh’s power method. A=
  4      1    1

2 3 1
2     1         5

 

 

7 L2 CO2 

                                                                           OR 
Q.10 a. Investigate the values of      such that 

2 +  + 4  =  12,   + 2 + 3  =  10,   + 2 +  =  . 
(i)  Unique Solution   (ii)  Infinite Solution    (iii)   No Solution 
 

6 L3 CO2 

b. Solve  by Gauss-seidel iteration method: 
83 + 11 4  =  9, 3 + 8 + 29  =  71, 7 + 52 + 13  =  104
 

7 L3 CO2 

c. Find the eigen values and eigen vectors of  the matrix 

A= 19    7
42   16  

 
 

7 L2 CO2 

* * * * * 
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al trajectories of the family of curve al trajectories of the family of curve ==

In a certain chemical reaction the rate of conversion of a substance at time In a certain chemical reaction the rate of conversion of a substance at time 
‘t’ is proportional to the quantity of the substance still untransformed at that ‘t’ is proportional to the quantity of the substance still untransformed at that 
instant. At end of 1hour 60grams remains and at the end of 4hours instant. At end of 1hour 60grams remains and at the end of 4hours 

rst substance was there initially rst substance was there initially 

Module Module –– 4 

++ ++

Solve by variation of parameter method  Solve by variation of parameter method  

+ ( ++ 1)

22 ++ 44

4

Solve by variation of parameter method 

Investigate the values of Investigate the values of 
++ 4

Solve the following  system of  equation by Gauss elimination methodSolve the following  system of  equation by Gauss elimination method
3

44
77

11 44
.

+

Find the Eigen values and Eigen vectors of the following matrix by using Find the Eigen values and Eigen vectors of the following matrix by using 

Rayleigh’s power method. A=Rayleigh’s power method. A=

                                                                                                                                                      

Solve the following  system of  equation by Gauss elimination methodSolve the following  system of  equation by Gauss elimination method
22

‘t’ is proportional to the quantity of the substance still untransformed at that 
instant. At end of 1hour 60grams remains and at the end of 4hours instant. At end of 1hour 60grams remains and at the end of 4hours 

22

(11 ++ )

Solve by variation of parameter method Solve by variation of parameter method 

                                                                                                                                            

the matrixthe matrix

44

Find the Eigen values and Eigen vectors of the following matrix by using Find the Eigen values and Eigen vectors of the following matrix by using 

Rayleigh’s power method. A=Rayleigh’s power method. A=

Solve the following  system of  equation by Gauss elimination methodSolve the following  system of  equation by Gauss elimination method
2 ++

Find the Eigen values and Eigen vectors of the following matrix by using Find the Eigen values and Eigen vectors of the following matrix by using 
11
11

1 5

                                                                                                                                                      OROR
such thatsuch that

+ 22
Infinite Solution    (iii)Infinite Solution    (iii)

seidel iteration method:seidel iteration method:
9, 33

Find the eigen values and eigen vectors of  the matrixFind the eigen values and eigen vectors of  the matrix

16
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                  Module – 1 M L C 
Q.1 a. With usual  notations, prove that = .  

 

6 L2 CO1 

b. Find angle between the following curves  = log    &    = . 
 

7 L2 CO1 

c. Show that the radius of curvature of the curve   =   varies inversely as   
. 

 

7 L2 CO1 

                                                                           OR 
Q.2 a. Find the radius of curvature of the curve + = 3  at the point 

(3a/2,3a/2). 
 

6 L2 CO1 

b. Show that the following pair of curves cut orthogonally: 
 = (1 + sin )   &    = (1 sin )   
 

7 L2 CO1 

c. Find the pedal equation = 2 .    
 

7 L2 CO1 

                                                                      Module – 2  
Q.3 a. Expand  log(sec x) in powers of x up to the term containing . 

 
6 L2 CO1 

b. 
Evaluate ) lim   ) lim / ( )   . 
 

7 L2 CO1 

c. Discuss the maxima and minima of the function 
 ( , ) = + 3 27 + 24. 
 

7 L3 CO1 

                                                                           OR 
Q.4 a. If = , , , prove that + + = 0. 6 L2 CO1

b. If    = + + , = + + , = + +  evaluate Jacobian 
of   u. v, w  with respect to  x, y, z.              
 

7 L3 CO1 

c. If = + + ,   = ,   = 3 ,   = 3 .   Find  . 
 

7 L2 CO1 

                                                                      Module – 3  
Q.5 a. Solve (  + + ) + ( + + ) = 0.

 
6 L2 CO1 

b. Find a solution for the non-linear differential equation 
 ( + ) + = 0. 
 

7 L2 CO1 

c. Solve   ( )( + ) = 2  by reducing into Clairaut’s form, taking 
the substitutions   = ,  = . 
 

7 L2 CO1 

                                                                           OR 
Q.6 a. Solve +  =  . 

 

6 L2 CO1 
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With usual  notations, prove that =

Find angle between the following curvesFind angle between the following curves

Show that the radius of curvature ofShow that the radius of curvature of

                                                                                                                                                      
Find the radius of curvature of the curve Find the radius of curvature of the curve 

Show that the following pair of curves cut orthogonally:Show that the following pair of curves cut orthogonally:
((11 ++ sinsin

++ ,

Expand  log(sec x) in powers of x up to the term containing Expand  log(sec x) in powers of x up to the term containing 

limlim // ((

Discuss the maxima and minima of the functionDiscuss the maxima and minima of the function
2424..

                                                                                                                                                      OROR

, prove that , prove that +

,, =
of   u. v, w  with respect to  x, y, z.             of   u. v, w  with respect to  x, y, z.             

                                                                      

full question from each module.full question from each module.

& ==

Find the radius of curvature of the curve Find the radius of curvature of the curve 

Show that the following pair of curves cut orthogonally:Show that the following pair of curves cut orthogonally:
sinsin ))

2

                                                                                                                                            
Expand  log(sec x) in powers of x up to the term containing Expand  log(sec x) in powers of x up to the term containing 

Discuss the maxima and minima of the functionDiscuss the maxima and minima of the function
+

                                                                                                                                                      

=

If    If    
of   u. v, w  with respect to  x, y, z.             of   u. v, w  with respect to  x, y, z.             

))(( ++
the substitutions  the substitutions  

== 00

, ==
of   u. v, w  with respect to  x, y, z.             of   u. v, w  with respect to  x, y, z.             

==

                                                                      Module Module 
) ++ (

Find a solution for the nonFind a solution for the non--linear differential equationlinear differential equation
+

                                                                                                                                                      

++
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b. Solve ( + + ) + ( + 3 + 2 ) = 0. 

 
7 L2 CO1 

c. Find the orthogonal trajectories of curve rn = an sinn . 
 

7 L3 CO1 

                                                                      Module – 4  
Q.7 a. Solve + 4 4 = 0. 

 

6 L2 CO1 

b. Solve 2 = + .      

  

7 L2 CO1 

c. Solve by the method of variation of parameters + = . 

 

7 L2 CO1 

                                                                           OR 
Q.8 a. Solve   + 3 + 2 = 12 . 

 

6 L2 CO1 

b. Solve 6 + 9 = 5 2 . 
 

7 L2 CO1 

c. Solve (3 + 2) + 3(3 + 2) 36 = 8 . 
 

7 L2 CO1 

                                                                      Module – 5  
Q.9 a. 

Determine the rank of the matrix   

 

6 L2 CO2 

b. Solve the following system of equations by Gauss seidal 
10 + + = 12,     + 10 + = 12,     + + 10 = 12, Carry out three 
iteration.    
 

7 L2 CO2 

c. Find the dominant eigen value and the corresponding eigen vector of the 

matrix  =
2    0       1
0       2      0
1      0       2

 by power method.  With initial Eigen vector 

[1  0  0]  .     Carry out four iterations.    
 

7 L3 CO2 

                                                                           OR 
Q.10 a. Solve by Gauss elimination method 

 + + = 9,     2 + 3 = 8,     2 + = 3. 
6 L2 CO2 

b. Investigate the values of    , such that the system of equations 
    + + = 6 ,    + 2 + 3 = 10,     + 2 + =   have  
i)    Unique solution     ii)  No solution      iii)   Infinitely many solution. 
 

7 L3 CO2 

c. 
Find the Eigen values and Eigen vectors of the matrix

1 1 3
1 5 1
3 1 1

. 

 

7 L2 CO2 

                                                                       
 

* * * * * 
 
 

2 of 2 

sinn .

Solve by the method of variation of parameters Solve by the method of variation of parameters 

                                                                                                                                                      

2 == 1212

++ 99 == 5

++ 22))

                                                                                                                                            

Determine the rank of the matrix   

Investigate the values of Investigate the values of 
66 ,

Solve the following system of equations by Gauss seidalSolve the following system of equations by Gauss seidal
++ ++ 1010

Find the dominant eigen value and the corresponding eigen vector of the Find the dominant eigen value and the corresponding eigen vector of the 

by power method.by power method.

Carry out four iterations.Carry out four iterations.

                                                                                                                                                      
Solve by Gauss elimination methodSolve by Gauss elimination method

22 +

36 ==

Module Module 

Determine the rank of the matrix   Determine the rank of the matrix   

Solve the following system of equations by Gauss seidalSolve the following system of equations by Gauss seidal
+ 1010

Find the dominant eigen value and the corresponding eigen vector of the Find the dominant eigen value and the corresponding eigen vector of the 

==
22
00

0 00]] .     

                                                                                                                                                      
Solve by Gauss elimination methodSolve by Gauss elimination method

Find the Eigen values Find the Eigen values and Eigen vectors of the matrixand Eigen vectors of the matrix

, such that the system of equations , such that the system of equations 

Carry out three Carry out three 

Find the dominant eigen value and the corresponding eigen vector of the Find the dominant eigen value and the corresponding eigen vector of the 

With initial Eigen vector With initial Eigen vector 

22 +

= 1010

No solution  No solution  
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                  Module – 1 M L C 
Q.1 a. With the usual notation prove that  tan = . 

 

6 L2 CO1 

b. Find the angle between the curves   r = a (1 + cos ) and  
r = b (1 cos ).
 

7 L2 CO1 

c. Find  the radius of curvature for the curve  = . 
 

7 L2 CO1 

                                                                           OR 
Q.2 a. Find the angle between the radius vector and tangent to the curve 

)cos1(
2

r

a
. 

 

6 L2 CO1 

b. Find the Pedal equation for the curve     r(1 cos ) = 2a. 
 

7 L2 CO1 

c. Find the radius of curvature for the curve axyyx 333 at the point 
2/3,2/3 aa . 

 

7 L2 CO1 

Module – 2 
Q.3  

a. Apply Maclaurin’s series to prove that ....
62

12sin1
32 xx

xx
 

 

6 L3 CO1 

 

b. Evaluate 
0

lim
x

. 

 

7 L2 CO1 

c. Determine the extreme value of the function  2012333 yxyxf . 
7 L2 CO1 

                                                                           OR 
Q.4  

a.  If 1cos3 23 yexxyxu x  show that 0
2

2

2

2

y

u

x

u

 
 

6 L2 CO1 

 

b.  If u=F (x-y, y-z, z-x) then prove that 0
z

u

y

u

x

u

 

7 L2 CO1 

 

c. If  
z

xy
w

y

zx
v

x

yz
u ,,  Prove that 4

),,(

),,(

zyx

wvu

 

7 L2 CO1 
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Module Module –

prove thatprove that tantan

Find the angle between the curves   Find the angle between the curves   

he radius of curvature for the curvehe radius of curvature for the curve

                                                                                                                                                      
Find the angle between the radius vector and tangent to the curve Find the angle between the radius vector and tangent to the curve 

)coscos11((

Apply Maclaurin’s series to prove that Apply Maclaurin’s series to prove that 

Find the angle between the radius vector and tangent to the curve 

coscos )) == 22a

Find the radius of curvature for the curve Find the radius of curvature for the curve xx33

Module Module – 2 

.

Determine the extreme value of the function Determine the extreme value of the function 

                                                                                                                                                      

Apply Maclaurin’s series to prove that Apply Maclaurin’s series to prove that 

full question from each module.full question from each module.

)) and and 

=

Find the angle between the radius vector and tangent to the curve Find the angle between the radius vector and tangent to the curve 

for the curve     r(for the curve     r(

Find the radius of curvature for the curve Find the radius of curvature for the curve 

Evaluate Evaluate 

zx
vv

xx
,,

at the point at the point 

11 xx

Determine the extreme value of the function Determine the extreme value of the function 

                                                                                                                                                      OROR

1coscos yy

zz-xx) ) then prove thatthen prove that
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                                                                      Module – 3  
Q.5  

a. Solve xy
x

y

dx

dy 2

. 
 

6 L2 CO1 

b. Solve the differential equation y(2xy + 1) dx – xdy = 0. 
 

7 L2 CO1 

c. The number N of bacteria in a culture grew at a rate proportional to N. The 
value of N was initially 100 and increased to 332 in one hour. What would 

be the value of N after 
2

1
1 hours? 

 

7 L3 CO1 

OR
Q.6  

a. Solve 2cossin r
d

dr
r

 
 

6 L2 CO1 

b. Apply the concept of differential equations to find the orthogonal 

trajectories 1
2

2

2

2

b

y

a

x

. 
 

7 L3 CO1 

c. Solve the differential equation 022 xydydxxyx  
 

7 L2 CO1 

                                                                      Module – 4  
Q.7  

 
a. Find the Rank of the matrix A=

4132

7432

4312

1204

     

              

6 L2 CO2 

b. Apply Gauss - Seidel method to approximate the solution of the system  
20  +  -2  = 17,   3  +20  –  = -18,  2  -3  +20  = 25 by choosing initial 
solution (0,0,0). Perform three iterations. 
 

7 L3 CO2 

c. Test for consistency and solve x + 2y + 3z = 14 , 4x + 5y + 7z = 35 ,         
3x + 3y + 4z = 21 
 

7 L2 CO2 

                                                                           OR 
Q.8 a. Apply Gauss–elimination method to find the solution of system equations   

x + y + z = 9  ,  x - 2y + 3z = 8 , 2x + y – z = 3.
 

6 L3 CO2 

 

b. Apply Jordan method. To find inverse of the matrix A=
1 2 3
0 1 4
5 6 0

 

 

7 L3 CO2 

c. Apply LU decomposition method to find the solution of the system AX = b, 

where A =
5

3

4

2
, b =

14

8

 
 

7 L3 CO2 

2 of 3 

– xdyxdy == 0

The number N of bacteria in a culture grew at a rate proportional to N. The number N of bacteria in a culture grew at a rate proportional to N. 
value of N was initially 100 and increased to 332 in one hour. What would value of N was initially 100 and increased to 332 in one hour. What would 

OR

22rr

Apply the concept of differential equations to find the orthogonal Apply the concept of differential equations to find the orthogonal 

2

22

22 bb

yy

aa

Solve the differential equation Solve the differential equation 

––elimination method elimination method 
99

eidel method to approximate the solution of the eidel method to approximate the solution of the 

0

411

774

44
      

= = --18,18,  2
. Perform three iterations.. Perform three iterations.

Test for consistency and sTest for consistency and solveolve

                                                                                                                                                      

    , xx - 2y

Gauss - SSeidel method to approximate the solution of the eidel method to approximate the solution of the 
22

The number N of bacteria in a culture grew at a rate proportional to N. The number N of bacteria in a culture grew at a rate proportional to N. The The 
value of N was initially 100 and increased to 332 in one hour. What would value of N was initially 100 and increased to 332 in one hour. What would 

Apply the concept of differential equations to find the orthogonal Apply the concept of differential equations to find the orthogonal 

22yy

                                                                      Module Module 

the Rank of the matrix the Rank of the matrix 

= 17, = 17, 
solution solution (0,0,0)(0,0,0)

Test for consistency and sTest for consistency and s
3x3x ++ 3y3y

Apply LU decomposition method to find the solution of the system AXApply LU decomposition method to find the solution of the system AX

elimination method elimination method to find the solution of system equations to find the solution of system equations 

eidel method to approximate the solution of the eidel method to approximate the solution of the 
= 25= 25 by choosing initial by choosing initial 

3z3z == 14 ,14 ,

OROR

, 2x2x ++ yy

. To find. To find inverse of the matrix A=inverse of the matrix A=

55

33

4
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                                                                      Module – 5  
Q.9 a. Apply Moore Penrose Pseudo inverse method to find the inverse of the  

matrix A=
1   2
2   1
1 1

 

 

6 L3 CO2 

b. Reduce the matrix A= 2 5
3 6

  into diagonal form. 

 

7 L2 CO2 

c. Apply Rayleigh power method to find the largest eigen value and the 

corresponding eigen vector of the matrix 
6 2 2
2 3 1

2 1 3
by taking the 

initial eigen vector as [1 1 1]  
 

7 L3 CO2 

                                                                           OR 
Q.10 a. Apply Cayley Hamilton theorem to find the inverse of the matrix 

A= 2 1
1 1

   

 

6 L3 CO2 

b. Determine the eigen values and the corresponding eigen vectors for the 

matrix A=
1 1 3
1 5 1
3 1 1

 

 

7 L2 CO2 

c. Find the characteristic and minimal polynomial of the block matrix 

A=

2 1 0 0
0 2 0 0
0
0

0
0

2 0
0 5

 

 

7 L2 CO2 

                                                                       
 
 

 
 
 
 
 
 
 
 

* * * * *
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Determine the eigen values and the corresponding eigen vectors for the Determine the eigen values and the corresponding eigen vectors for the 

matrix A=

Apply Moore Penrose Pseudo inverse method to find the inverse of the Apply Moore Penrose Pseudo inverse method to find the inverse of the 

into diagonal form.into diagonal form.

Apply Rayleigh power method to find the largest eigen value and the Apply Rayleigh power method to find the largest eigen value and the 

corresponding eigen vector of the matrix corresponding eigen vector of the matrix 

1 11]

                                                                                                                                                      
Apply Cayley Hamilton theorem to find the inverse of the matrix Apply Cayley Hamilton theorem to find the inverse of the matrix 

1
1

Find the characteristic and minimal polynomial of theFind the characteristic and minimal polynomial of the

Determine the eigen values and the corresponding eigen vectors for the Determine the eigen values and the corresponding eigen vectors for the 

                                                                      

Find the characteristic and minimal polynomial of theFind the characteristic and minimal polynomial of the

55

Determine the eigen values and the corresponding eigen vectors for the Determine the eigen values and the corresponding eigen vectors for the 

Apply Rayleigh power method to find the largest eigen value and the Apply Rayleigh power method to find the largest eigen value and the 
22
1

11 33
by taking the by taking the 

Apply Cayley Hamilton theorem to find the inverse of the matrix Apply Cayley Hamilton theorem to find the inverse of the matrix 

                                                                                                                                            

block matrix block matrix 
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                  Module – 1 M L C 
Q.1 a. Find the total derivative when = +  where =  , = 2  

 
6 L2 CO1 

b. If = log ( + + ) then, show that 

 2 + 2 + 2 = 2 

 

7 L2 CO1 

c. Expand   in the powers of x and y as far as terms of third term using 
Maclaurin’s series. 
 

7 L3 CO1 

                                                                           OR 
Q.2 a. If = + + , = + + , = + + . Evaluate the 

Jacobian of (u, v, w) with respect to (x, y, z). 

 

6 L2 CO1 

b. If = ( , , )then prove that + + = 0 

 

7 L2 CO1 

c. Examine the function for the extreme values, given 
( , ) = + 3 15 15 + 72  

 

7 L3 CO1 

                                                                      Module – 2  
Q.3 a. Find the directional derivative of = + 4  at the point (1,-2,-1) in 

the direction 2 2 . 
 

6 L2 CO1 

b. Show that = ( + ) + ( + ) + ( + )  is irrotational and find the 
scalar potential. 
 

7 L2 CO1 

c. With usual notation, Prove that cylindrical polar coordinate system is 
orthogonal.
 

7 L3 CO1 

                                                                           OR 
Q.4 a. Given  = ( ) , Find div( ) and curl( ) at (1,-1,1). 

 
6 L2 CO1 

b. Show that F = is both solenoidal and irrotaional. 

 

7 L2 CO1 

c. Express  2y + 3  in terms of spherical polar coordinates. 
 

7 L3 CO1 
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+ . . Evaluate the Evaluate the 
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Examine the function for the extreme values, givenExamine the function for the extreme values, given
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                                                                      Module Module 
Find the directional derivative of Find the directional derivative of 
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scalar potential.

With usual notation, Prove that With usual notation, Prove that 
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+
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Find the directional derivative of Find the directional derivative of 
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( ++

With usual notation, Prove that cylindrical polar coordinate system is cylindrical polar coordinate system is 

                                                                                                                                                      

) , Find div, Find div

Express  2yExpress  2y
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                                                                      Module – 3  
Q.5  

a. Find the rank of the matrix A=

2 1 1 3
1 2 4 3
3 6 12 9
3 3 3 6

 

 

6 L2 CO2 

b. Using Gauss Jordan method, solve the system of equations 

+ + = 9, x 2y + 3z = 8,   2x + y z = 3. 
 

7 L2 CO2 

c. Diagonalize the matrix 1 3
2 4

. 

 

7 L3 CO2 

                                                                           OR 
Q.6 a. Investigate the value of  and such that the equations, 

  + + = 6, + 2 + 3 = 10, + 2 + = . may have 
 (i)  unique solution    (ii)   infinite solution        (iii)   no solution 
 

6 L2 CO2 

b. Using Gauss Elimination method, solve the system of equations 

+ 2 + = 3 , 2x + 3y + 3z = 10,   3x y + 2z = 13 
 

7 L2 CO2 

 

c. Find the eigen value and eigen vectors of the matrix A =
1 1 3
1 5 1
3 1 1

 

 

7 L3 CO2 

                                                                      Module – 4  
Q.7 a. Determine whether the vectors (8,0,5) is a linear combination of the 

vectors (1,2,3), (0,1,4), (2, 1,1) 
 

6 L2 CO3 

b. Find the basis and dimension of the subspace spanned by the vectors  
(2,4,2), (1, 1,0), (1,2,1), (0,3,1) in ( ). 
 

7 L2 CO3 

c. Find the basis and dimension of the row space, column space and null space 

of the matrix 
1 1 1 3 2
2 1 1 5 1
0 1 1 1 3

. 

 

7 L3 CO3 

                                                                           OR 
Q.8 a. Find the coordinates of the vector v = (0,1,3) with respect to the basis 

B = {(1,1,0), (0,1,1), (1,0,1)}. 
 

6 L2 CO3 

b. Define inner product space. Given  = (1,2,4), = (2, 3,5), =
(4,2, 3)in  . Find (i) ,   (ii) ,  (iii) ,    (iv)    (v)  
 

7 L2 CO3 

c. What is a subspace? Prove that the subset W = {(x, y, z)/x 3y + 4z = 0} 
of the vector space  is a subspace. 
 

7 L3 CO3 

Module – 5 
Q.9 a. Show that the transformation  :  defined by 

( , ) = ( + , , )is a linear transformation.  
 

6 L2 CO3 
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Define inner product space. Given Define inner product space. Given 
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11 11
11 5
33

is a linear combination of the is a linear combination of the 
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3 2

11 55
1 1

                                                                                                                                                      
Find the coordinates of the vector Find the coordinates of the vector 

((00,,11,,11), (

such that the equations,such that the equations,
== .. may havemay have

(iii) (iii)   no solutionno solution

method, solve the system of equationsmethod, solve the system of equations

3x yy

Find the eigen value and eigen vectors of the matrix Find the eigen value and eigen vectors of the matrix 

                                                                                                                                            Module Module 
Determine whether the vectors Determine whether the vectors 

,4), ((22

Find the basis and dimension of the subspace spanned by the vectors Find the basis and dimension of the subspace spanned by the vectors 
1,0), ((11

Find the basis and dimension of the row space, column space and null space Find the basis and dimension of the row space, column space and null space 

of the matrix of the matrix 

                                                                                                                                                      

Show that the transformation  Show that the transformation  
= ((

Define inner product space. Given Define inner product space. Given 

is a linear combination of the is a linear combination of the 

Find the basis and dimension of the subspace spanned by the vectors Find the basis and dimension of the subspace spanned by the vectors 

Find the basis and dimension of the row space, column space and null space Find the basis and dimension of the row space, column space and null space 

OR
vv = (0

,,     (ii) (ii) 

What is a subspace? Prove that the subset What is a subspace? Prove that the subset 
of the vector space of the vector space is a subspace.is a subspace.
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b. Prove that the transformation T:  is singular and find its kernel, if 

the transformation is given by ( , ) = (2 + 4 , + 2 ). 
 

7 L2 CO3 

c. Verify Rank- Nullity theorem for the transformation : defined by
( , , ) = ( + 2 ,  , + 2 ) 

 

7 L3 CO3 

                                                                           OR 
Q.10 a. Find the matrix representing the linear transformation :  defined 

by  ( , , ) = ( + + , 2 + , 2 , 6 )
 

6 L2 CO3 

b. If :  is a linear transformation defined by
( , ) = ( + , , )Show that T in invertible and find  

 

7 L2 CO3 

c. Verify Rank- Nullity theorem for the transformation : defined by
( , , ) = ( + , ) 

 

7 L3 CO3 
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is singular and find its kernel, if is singular and find its kernel, if 
++ 22 )

Nullity theorem for the transformation Nullity theorem for the transformation :
,, ++ 2

Find the matrix representing the linear transformation Find the matrix representing the linear transformation 
, 22

is a linear transformation defined byis a linear transformation defined by
))Show that T in invertible and find Show that T in invertible and find 

Nullity theorem for the transformation Nullity theorem for the transformation 
(

                                                                                                                                            

* * * * ** * * * *

defined defined 

Show that T in invertible and find Show that T in invertible and find 

Nullity theorem for the transformation Nullity theorem for the transformation ::
)


























