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TDP (Honours)2nd Semester Exam., 2019

MATHEMATICS

( Honours)

SECOND PAPER

Full Marks : 80

Time : 3 hours

The figures in the margin indicate full marks
for the questions

UNIT-I

Answer any two questions

I. (a) Express

as the sum of a symmetric and a
skew-symmetric matrix.

(b) Prove that a square matrix is invertible
iff it is non-singular.
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(c) Find the eigenvalues of the following
matrix :

Also, find the eigenvector corresponding
to anyone of the eigenvalues. 3+3+4=10

2. (a) Define linear sum of two subspaces. If u
and w be two subspaces of a vector
space V over F, then prove that the
linear sum of u and w is a subspace
of V.

(b) State Cayley-Hamilton theorem. Verify
this theorem for the matrix

[1 0 2]
A = 0 -1 1

o 1 0

(c) Let W = {(x, 2y, 3z): X, y, ZE R}, where R
is the field of real numbers. Show that
W is a subspace of V3 over R.
But if W = {(x, y, z) : X, y, Z are rational
numbers}, show that W is not a
subspace of V3 over R. 3+4+3=10

M9/1016 ( Continued)
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3. (a) Solve the system of equations by matrix
method

2x-3y+z= 1
x+2y-3z=4
4x-y-2z= 8

(b) Prove that the eigenvalues of a skew-
Hermitian matrix are purely imaginary
numbers or zero.

(c) Find the rank of the matrix

[~-~=~=~]
A = 3 1 3-2

6 3 0-7 4+3+3=10

UNIT-II

Answer any two questions

4. (a) Determine whether the vectors
(Xl = (2, -1, 4), (X2 = (3, 6, 2) and
(X3 = (1, -1, 0) in R3 are linearly
dependent or independent sets.

(b) Define linear sum of two subspaces of a
vector space. Prove that linear sum of
two subspaces of a vector space V (F) is
also a subspace of V(F).

M9/1016 (Tum Over)
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(c) Investigate for what values of A, JA.the
system of equations

x+y+z=l
x+Ay+4z=JA.

x+A2y+10z=JA.2

has (iJ unique solution and (ii) an infmite
number of solutions. 3+4+3=10

5. (a) Examine whether the set

{(2, 1, 4), (1,-1, 2), (3, 1, - 2)}

forms a basis of V3 (R).

(b) If u and w are two subspaces of a fmite-
dimensional vector space u, show that

dim(u +w) = dim u +dim w -dim(u f"I w)

(c) Whether the transformation
T: R2 -+ R3 defined by

T(x, y) =(x-y, x+y, y)

transfurmation from
3+4+3=10

6. (a) Show that' any subset of a linearly
independent set of vectors is linearly
independent.

M9/1016 ( Con;tinued )
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(b) Let T : R3 -+ R3 be a linear
transformation defined by

T(x, Y, z) = (x +y, 2y, - x +2y)

Find a basis and dimension of kernel of
T. Also verify rank-nullity theorem.

(c) Let T be a linear transformation of R2
into itself that maps (1,1) to (-2, 3) and
(1,-1)· to (4,5). Determine the matrix
representing T with respect to the base
{(1,0), ~, 1)}. 3+4+3=10

UNIT-III

Answer any two questions

7. (a) Find the transformed equation for the
equation

x2 -2xy-3y2 +2x+14y-16 =0

when the origin is shifted to the point
(2,3) and the axes are turned through
an angle 45°.

(b) Show that the area of the triangle
formed by the lines ax2 + 2hxy + by2 = 0
and Zx+my+n=O is

x2~h2 -ab

am2 -2h1m+bI2 5+5-10
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8. (a) Reduce the equation

x2 +4xy+4y2 +4x+y-15=0

to its canonical form and determine the
nature of the conic represented by it.

UNIT-IV

Answer any two questions

10. (a) Find the equation of the image of

x-I = y-3 = z-~
352(b) Ifax2 +2hxy+by2 +2gx+2fy+c=0

represents two lines equidistant from
the origin, then show that

r -g4 = c(bf2 - ag2) 5+5=10

on the plane 2x-y+z+3 =0.

(b) Find the equation of the cylinder whose
generators are parallel to

~=1!.=~
1219. (a) P and Q are two points on the conic

.i = l-ecos8
r

and which passes through the curve
x =0, y2 +z2 =4. 5+5=10

with IX-13and IX+13as vectorial angles.
Show that the locus of the foot of the
perpendicular from the pole on the line
PQ is

r2(e2 -sec213)+2Zercos8+Z2=0

II. (a) Find the equation of the plane through
the point (-1, 3, 2) and perpendicular
to the planes x +2y +3z = 5 and
3x+3y+z=9.

(b) Show that the straight line rcos(8-IX)= 1
touches the conic

(b) A variable plane which is at a constant
distance 3p from the origin 0 cuts the
axes A, B and C respectively. Show that
the locus of the point of intersection of
the planes through A, B and C drawn
parallel to the coordinate planes is

9(x-2 +y-2 +z-2) = p-2

Z- = l+ecos8
r

if (lcOSIX- e)2 +p2 sin 2IX= 1. 5+5=10
5+5=10

M9/I016 ( Continued )
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12. fa) Find the formula determining the
distance of the point (xl' Yl., zt) from the
line

x-a y-p z-y--=--=--
I m n

(b) Find the equation of the cone whose
vertex is the point (l. 2,3)and base is the
curve x2 +y2 =25, z=O. 5+5=10

***
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TDP (Honours) 4th Semester Exam., 2019

MATHEMATICS

( Honours)

FOURTH PAPER

Full Marks: 80

Time: 3 hours

The fiqures in the margin indicate full marks
for the questions

Answer eight questions, taking two from each Unit

UNIT-I

1. (a) Solve the followingdifferential equation: 3

dy + !sin2y = x3 cos2 Y
dx x

(b) Solve: 3

x dy + ylogy = xue"
dx

(c) Solve the following differential equation
by the method of variation of
parameters : 4

d2y--+4y = tan2x
dx2
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(2 )

2. (a) Solve the differential equation

(D2 -2D + l}y = xe" sin x,
~ .. "

Test the exactness of the following
differential equation: 4+2=6

2 2 3 2 2(y eXY +4x }dx + (2xyeXY -3y }dy = 0

(b) Find the orthogonal trajectories of the
family of coaxial circles

x2 + y2 +2gx + c = 0

where g is the parameter and e is a
constant. 4

3. (a) Solve by the method of variation of
parameter the equation

d2y__ +a2y =secax 4
dx2

(b) Solve: 4

d2. d
(xsinx+cosx}~-Xcosx~+ ycosx =0

dx2 dx

(e) Find the particular integral of

(D2 +1}y=sinxsin2x 2

M9/1036 ( Continued)
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UNIT-II

4. (a) Solve the following equation by reducing
it to normal form : 5

d
2

y _~ dy +(a2 +~)y =0
dx2 xdx x2

(b) Solve: 5

5. (a) Find the eigenvalues and eigenfunctions
of the differential equation

d2y
-2 +AY=O, (A>O)
dx

satisfying the boundary condition
y'(O) = 0, y'(1t} = O. 5

(b)

,

d2y ·dy 2Solve x--+(x-l}--y=x by the
dx2 dx

method of operational factors. 5

6. (a) Solve the equation

d2y dy 1x6 __ +3x5 _ +a2y =-
dx2 dx x2

by changing the independent variable. 5
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(b) Solve: 5 (b) Solve the following LPP :

Minimize Z = 4xI + 8x2 +3x3

subject to
xl + x2 2: 2

2xI + x3 2: 5

xl' x2' x3 2: 0

4

dx dy
----= --
cos(x + y) sin (x + y)

dz

z

UNIT-III

7. (a) Find a basis of E 3 containing the
vectors (1, 1, 2) and (3, 5, 2). 3

Show that although (2, 3, 2) is a feasible
solution to the system of equations

xl +X2 +2x3 =9

3XI +2x2 +5x3 = 22

xl' x2' x3 2: 0

9. (a) Solve graphically to show that the I,..PP

Maximize Z = 3xI +9x2
subject to

xl +4X2 s 8
xl +2X2 ~4

Xl' X2 2: 0

(c) Give the example of a set having
(i) infinite number of extreme points and
(ii) no extreme point. 2(b)

It is not a basic solution. How many
basic solutions this system may have?

2+1=3

(c) Show that the necessary and sufficient
condition for the existence and non-
degeneracy of all the basic solutions of
AX = b is that every set of m columns of
the augmented matrix lA, b] is linearly
independent. 4

admits of a degenerate optimal basic
feasible solution. 4

8. (a) Prove that an LPP has two feasible
solutions, then it has an infinite
number of feasible solution, as any
convex combination of the two feasible
solutions is a feasible solution. 4

(b) State the fundamental theorem of LPP. 2

(c) Solve the following LPP : 4

Maximize Z = 2xI - 3x2

subject to
-xl +x2 2:-2

5XI +4x2 s 46
7xI +2x2 2: 32

Xl' X2 2: 0

M9/1036 ( Continued) M9/1036 (Turn Over)
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UNIT-IV (b) By solving the dual of the following
problem, show that the following
problem has no feasible solution: 4

Minimize Z = xl - x2

subject to
2xI + x2 ~ 2
-xl - x2 ~ 1

xl' X2 ~ 0

10. (a) Solve the following LPP by two-phase
method:

Minimize Z = 3xI + 2x2

subject to
2xl + x2 ~ 14

2xl +3x2 ~ 22
xl + x2 ~ 1
xl' X2 ~O

Describe a situation when we need not
move to phase II, after phase I we will be
in a position to conclude the result. 4+ 1=5

(c) Prove that a linear programming
problem has a fmite optimal solution if
and only if there exist feasible solutions
to both the prime and dual problems. 4

12. (a) Solve the following transportation
problem: 5

14. D2 D3 Clj

q 60
~ 70
03 80
bj 50 80 80

(b) Find the optimal assignment for a
problem with the following cost matrix: 5

MI M2 M3 M4 Ms

(b) Solve the following assignment problem:

10 24 30 15
16 22 28 12
12 20 32 10
9 26 34 16

Does the problem have any alternative
solution? 4+ 1=5

8 4 2 6 1.
0 9 5 5 4
3 8 9 2 6
4 3 1 0 3
9 5 8 9 511. (a) State the fundamental duality theorem. 2

***-
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TDP (Honours) 6th Semester Exam., 2019

MATHEMATICS

( Honours)

SEVENTH PAPER

FuUMarks: 80

Time : 3 hours

Thefigures in the margin indicate fuU marks
for the questions

AnswerGrou~A and Grou~B in separate
answer-scripts

Scientific calculator is allowed

GROUP-A

( Numerical Analysis I
(Marks: 40)

UNIT-I

Answer any two questions

1. (a) With usual meanings of the symbols,
establish the followingrelations: 2Y2+21h=5

(i) ~2 == E +E-1 -2
A AE-1

(u) J.I.~=~+_u_
2 2

M9/735 (Turn Over)
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(b) Compute f'(0) and f"(O) from the following
table: 5

2. (a) State Weierstrass'
theorem. Establish
interpolation formula
interpolating points.

approximation
Lagrange's

for (n + 1)
11,12+31,12""5

(b) What is interpolation? Using the following
table, find In (1·2461), correct to two
decimal places: 11,12+31,12""5

x 0'1 0·2 0'3 OA
eX 1'1052 1·2214 1·3499 1'4919

3. (a) Deduce formulae for first- and second-
order derivatives based on Newton's
backward interpolation formula. 5

(b) A solid of revolution is formed by rotating
about the x-axis, the area between x = 0,
x = 1and a curve through the points with
the following coordinates

Find the volume of the solid of revolution. 5

M9/735 ( Continued)
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UNIT-II

Answer any two questions

4. (a) Obtain the condition of convergence for
the method of iteration for numerical
solution of an equation of the form
f(x) = O. 5

(b) Solve the following linear equations by
Gauss-Jordan method: 5

2x+2y+4z = 18
x+3y+2z= 13

3x+y+3z= 14

5. (a) Describe Newton-Raphson method for
solving an equation f(x) = O. Show that
the method has quadratic convergence.

3+2""5

(b) Describe Picard's method of successive
approximations for finding numerical
solution of first-order ordinary differential
equation. 5

6. (a) Use Taylor series method (up to six terms)
to find the values of y at x = O· 1 and
x = 0·2, correct to four decimal places;
where dy = xy + 1;y(O) = 1. 5

dx

M9/735 (Turn Ouer)
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(b) Find the inverse of the matrix

[~!=~]
2 -3 1

without finding its determinant.

GROUP-B

( C Programming)

(Marks: 40)

UNIT-III

Answer any two questions

7. (a) Explain the different types of operator
used in C program with example of each
type. 5

(b) What is header me? Cite example.
Write the utilities of "%d", "%ld" and
"%f", describing with a program. 2+3=5

8. (a) Write a C program to find the roots of
a quadratic equation. 5

(b) Define algorithm. Write an algorithm to
find the sum of'firat20 natural numbers.

1+4=5

M9/735 ( Continued)
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9. fa) What do you mean by precedence and
associativity of an operator? 2+2=4

(b) Differentiatebetween i++and i=i+1. 3

fc) Explain user defined data types with
example. 3

UNIT-IV

Answer any two questions

10. fa) Write the outputs of the following
programs : 2V2+2 V2=5

fi) int a =65;
for (i=O; i<10; i++)

print f ("%d%c",a, a);

fii) inta=10;
if (a == 20);

print f ("Hello");

(b) Write a C program to generate Fibonacci
series. 5

11. fa) What are I-D and 2-D arrays? Explain
with examples. 2+3=5

(b) Write a C program to find the transpose
of a matrix. 5

M9/735 (Turn Over)
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12. (a) Write a C program to check whether
a number is palindrome or not. 5

(b) Whydo weuse functions? 2Y:z

(c) Differentiate between switch statement
and if-elsestatement. 2Y:z

***
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TDPH 6th Semester Practical Examination-2019
I SET-l I

Mathematics

Paper-VIII (2014 Syllabus)
Group-A (Numerical Analysis)

Full Marks-40 Time: 3 hours

[Numerical Analysis=30, Viva Voce=OS, Note Book=OS]

Answer any five questions:- 6xS=30

1) Using suitable interpolation formula, find the value of f(2.1) from the following table, correct to four
decimal places.

x 1.2 1.4 1.6 1.8 2.0
[(x) 3.32012 4.05520 4.95303 6.04965 7.38906

2) Find the area of the region bounded by x -axis, x =4, x =10 and y = !ogfo, correct to four significant
figures.

3) Find the smallest positive root of the equation(1 + X2) tan x - 3x = 0, correct to four significant
figures, by iteration process.

4) Solve the following system of equations, by Gauss - Seidel iteration method:
x + y - 3z = 6,
8x - y + z = 18,
2x + Sy - 2z = 3

5) Find the inverse of the following matrix, by using Gauss-Elimination method:

[ 2 -2 4]
232
-1 4 -1

6) Evaluate y(1.1),y(1.2) and y(1.3) using Runge-Kutta method of order 4 for the initial value

problem: :~ = X2 + y2, y(l) = 0

****



TOPH 6th Semester Practical Examination-2019
I SET-2 I

Mathematics

Paper-VIII (2014 Syllabus)
Group-A (Numerical Analysis)

Full Marks-40 Time: 3 hours

[Numerical Analysis=30, Viva Voce=OS, Note Book=OS]

Answer any five questions:- 6xS=30

1) Using suitable interpolation formula, find the value of f(1.25) from the following table, correct to
five significant figures.

x 1.0 1.5 2.0 2.5 3.0 3.5

f(x) 2.71828 4.48169 7.38906 12.18249 20.08554 33.11545

2) Using suitable formula find the value of dy and d2~ at x = 0.45 from the following table, correct to
dx dx

three decimal places.
x 0.0 0.1 0.2 0.3 0.4 0.5

Y 0.00000 0.10017 0.20134 0.30452 0.41075 0.52110

3) Find the smallest positive root of the equation: xtanx + 2X2 = 2.5 correct to four significant figures,
by bisection method.

4) Solve the following system of equations, by Gauss - Jordan method:
2Xl + 4X2 + X3 = 3,
3Xl + 2X2 - 2X3 = -2,
Xl - X2 + X3 = 6

5) Find the inverse of the following matrix, by Gauss-Elimination method:

6) Use Runge-Kutta method of order two to find y (0.2)and y (0.4), given that y :~ = y2 - x,

y(O) = 2, by taking h = 0.2
****
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TDPH 6th Semester Practical Examination-2019

Mathematics

Paper-VIII (2014 Syllabus)
Group-A (Numerical Analysis)

Full Marks-40 Time: 3 hours

[Numerical Analysis=30, Viva Voce=OS, Note Book=OS]

Answer any five questions:- 6xS=30

1) Using suitable interpolation formula, find the value of [(1.5) from the following data, correct to five
significant figures.

x 1 2 3 4 5 6
[(x) 0.0000 0.6931 1.0986 1.3863 1.6094 1.7918

2) Complete the value of x for y = 0.6742 from the following data, by using Newton's divided

di:erenc1e form~.I~ for inv

1

erse i~.~po,atir cor;~t to to!, Signif~~:nt figu1res:

y 0.5441 0.6020 0.6812 0.748~

3} The angle of rotation '8' (radians) of a rod is given for various values of the time 't' in seconds. Find
the angular velocity and angular acceleration of the rod when t=1.2 seconds. Correct to three
significant figures.

t I 0.0
8 0.000

0.4 0.8 1.2

0.493 2.022 4.666

4) Using Simpson's ~ rule evaluate faITh eSinxdx, correct to four decimal places.

5) Find a positive root of the equation: xe" = Cosx, correct to 4 decimal places:

6} Find the inverse of the following matrix by Gauss - Elimination method:

****
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I SET-4 I

TOPH 6th Semester Practical Examination-2019

Mathematics

Paper-VIII (2014 Syllabus)
Group-A (Numerical Analysis)

Full Marks-40 Time: 3 hours

[Numerical Analysis=30, Viva Voce=05, Note Book=05]

Answer any five questions:- 6x5=30

1) Using suitable interpolation formula, find the value of [(6) correct to three decimal places. Given
that [(2) = 0.994177,[(5) = 2.308408,[(7) = 2.791008,[(10) = 3.302585,[(12) = 3.564088

2) Find the real root of the equation: 2x - 3 Cosx = 1.85, by the method of inverse interpolation,
correct to six significant figures.

3) Using Weddle's rule, calculate foo; {X e-xdx, correct to four significant figures.

4) Solve the following system of equations by Gauss-Jordan's method:

8Xl - 3xz + 2X3 = 20,
llxz - X3 + 4Xl = 33,
12x3 + 6Xl + 3xz = 36

5) Find the inverse of the following matrix by Gauss - Elimination method:

[2 1 0]
431
111

6) Evaluate y (1.1), y (1.2) and y (1.3) using Runge-Kutta method of order four for the initial value

problem: dy = XZ + yZ, y(1) = 0
dx

****



I SET-5 I
TOPH e" Semester Practical Examination-2019

Mathematics

Paper-VIII (2014 Syllabus)
Group-A (Numerical Analysis)

Full Marks-40 Time: 3 hours

[Numerical Analysis=30, Viva Voce=05, Note Book=OS]

Answer any five questions:- 6x5=30

1) Using suitable interpolation formula, find the value of [(12) from the following table, correct to four
decimal places.
x 3 5 7 9 11

[(x) 0.47712 0.69897 0.84510 0.95424 1.04139

dy d2y
2) Using suitable formulae find the value of -and -2 at x = 0.05 from the following table.

dx dx

x 0.0 0.1 0.2 0.3 0.4 0.5

Y 0.00000 0.10007 0.20134 0.30452 0.41075 0.52110

3) Evaluate foTr/z VSinx dx, correct to five significant figures, by Trapezodial rule.

4) Find a real root of the equation logex = Cosx, correct to five decimal places, by Newton-Raphson
method.

5) Solve the following system of equations by Gauss-Elimination method:
3x + 4y + 2z = I,

2y + z + 5x = 4,
2z + 2x + 3y = 2

6) Find the inverse of the following matrix by Gauss - Jordon method:

[
2 2 4]
132
313

****



I SET-6 I

TDPH s" Semester Practical Examination-2019

Mathematics
Paper-VIII (2014 Syllabus)

Group-A (Numerical Analysis)

Full Marks-4O Time: 3 hours

[Numerical Analysis=30, Viva Voce=05, Note Book=05]

Answer any five questions:- 6x5=30

1) Using suitable interpolation formula, find the value of [(6) correct to five significant figures. Given
[(3) = 0.62149, [(5) = 0.91047, [(8) = 1.17635, f(10) = 1.30259, [(12) = 1.40573

2) The population of a town is given below:
Year 1971 1981 1991 2001 2011

Population
19.96 39.65 58.81 77.21 94.61

(in thousand)
Estimate the rate of growth of population in 2010.

3) Find a real root of the equation:
100x = 21 Sin (x + 0.5), correct to four decimal places, by Iteration Process

4) Solve the following system of equations by Gauss-Seidal iteration method:
9x1 - 3xz + 2X3 = 23,

6Xl + 3xz + 14x3 = 38,
4Xl + 12xz -X3 = 35

5) Find the inverse of the following matrix by Gauss - Jordon method:

[2 1 0]
431
111

6) Use Runge-Kutta method of order two to find y (0.2) and y (0.4) given that y dy = yZ - XII
dx

y(O) = 2, by taking h=O.2
****



I SET-7 I

TDPH 6th Semester Practical Examination-2019

Mathematics

Paper-VIII (2014 Syllabus)
Group-A (Numerical Analysis)

Full Marks-40 Time: 3 hours

[Numerical Analysis=30, Viva Voce=OS, Note Book=OS]

Answer any five questions:- 6xS=30

1) Compute the value of x for y = 1.686479, correct to three significant figures, from the following
table:
x 0.48 0.52 0.61 0.63

Y 1.616074 1.682028 1.840431 1.877610

2) Find a real root of the equation: 2x - 3 Cosx = 1.85, correct to five significant figures.

3) The angle of rotation 'I)' (radians) of a rod is given for various values of the time 't' in seconds. Find
the angular velocity and angular acceleration of the rod when t=1.2 seconds.

! I oo~~o I OO~:3 I 20~~2 j 4'6~6 I

4) Using Weddle's rule, calculate fo~;{X e-xdx, correct to four significant figures.

5) Solve the following system of equation by Gauss-Jordan method:
8Xl - 3xz + 2X3 = 20,
l1xz - x3 + 4Xl = 33,
12x3 + 6x1 + 3xz = 36

6) Find the inverse of the following matrix by Gauss - Elimination method:

[2 3 -1]
4 4 -3
2 -3 1

****



TDP (H) Semester-VI Examination 2019
Mathematics (H)

C Programming (Practical)
Paper-VIII

Full Marks: 40 Time: 2 hours

Marks Distribution
C-Program: 30
Notebook: 05

Viva: 05

Answer any 2 (Two) questions through lottery

I. Write a C program to reverse a given integer (for example, 28431 is reversed as 13482).

2. Write a C program to calculate SLImand average of 100 numbers using array.

3. Write a C program to evaluate the series S = I +2 + 3 + .... N.

4. Write a C Program to check whether the given number n is a prime number.

5. Write a C program to swap (exchange) values of two variables A and B.

6. Write a C Program to Find Largest Element of an Array.

7. Write a C Program to Check a number is Armstrong Number or not.

8. Write a C Program to Display the Factors of a umber.

9. Write a C Program to find the Factorial ofa Number.

10. Write a C Program to Calculate the Power of a Number.

II. Write a C Program to Count Number of Digits in an Integer.

12. Write a C Program to Check Leap Year.

13. Write a C Program to Check Whether a Character is Vowel or Consonant.

14. Write a C Program to Display Characters from A to Z Using Loop.

15. Write a C Program to Check Whether a Number is Palindrome or Not.

16. Write a C Program to find all Roots of a Quadratic Equation.

17. Write a C Program to Check Whether a Number is Even or Odd.

18. Write a C Program to Find Transpose of a Matrix

19. Write a C Program to Find the Length of a String.

20. Write a C Program to Calculate Average Using Arrays
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