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Mathematics
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Full Marks : 80
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The figures in the right-hand margin indicate marks.

Candidates are required to give their answers
in their own words as far as practicable.

Tllustrate the answers wherever necessary.

Answer from any one Section as directed.

SECTION—A
Basic Mathematics (GE 1.1)

Answer from all the Groups as directed. .

GROUP—A
1. Answer any ten questions : 2x10=20

(a) Express 10g101 = 0 in exponential form.
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(d) Define group.

\3 Define a scalar matrix with an example.
Q\ Define an equivalence relation.

\§ Define permutation and combination.

: \b\c Find the value of

Homu 2+logy 22 +1ogy 23 +...+ Homm 2%

= b B

i} What is the value of lim

x—0
i) O
i) 1
(i) -V
\AD) Va2

4 What is cartesian ﬁwo&ﬂoﬁu

»7k) Define o%BEmﬁﬁo matrix.

k\ Find the value of mO

\w:\ Write inverse of a matrix.

(n) Define reflexive relation.

~fo) What is Cramer’s rule?
/128

Do m.%. (b) What is logarithmic function?
RAL\

(¢ 1f U= {a, b, ¢, d, e, f}; A= 1{a, b, c};

=1{c, d, e, f}; C = {c, d, e}; then find

2. Answer any six questions :

sin x + log(l — x) 5

(3)
GROUP—B

\& Write down the laws of indices.
4b) Prove that 7, 11, 15, 19 and 23 is in AP.

\Q Define diagonal matrix with example.

J# Find the conjugate of V-3 + 4i2

(e) Let V be the vector space of n x n matrices

over the field of real numbers and W, and
W, be subspaces of symmetric and meS 1

wﬁﬂamﬁgo matrices of order n respectively.
Show that

<H§@S\M

Verify the Caley-Hamilton theorem for the

b \wim 4
matrix l-q e

Let a relation R be defined by R = m& 5); (1,

4); (4, 6); (7, 6); (3, 7)}. Then s&mh is
RloR? .
b -1 a
Show that |[a b 0|=b°+4a3.
1 a b
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(4)
GROUP—C

Answer any three questions :

3. (a) Prove that there exists a basis for each
finitely generated vector space.

(b) Find the value of x and the value of y in
the following equation, given further that

xeR, YER : 5+5=10

(x+iy)2+i)=(3-i)

4. Compute the dimension and find bases for the
following linear spaces :

(a) Real anti-symmetric 4 x 4 matrices.

(b) Quartic polynomials p with the property
that p(2) = 0 and p(3) = 0. 5+5=10

5. Call a subset S of a vector space V a spanning
set if Span(S) = V. Suppose that T: V — Wis a
linear map of vector spaces.
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(5}

(a) Prove that a linear map Tis 1-1if and oﬁq

if T sends linearly independent sets to

linearly independent sets.

(b) Prove that T is onto if and only if T sends
spanning sets to spanning sets. 5+5= Ho

6. Find a real 2 x 2 matrix A (other than A = I)
such that A° = I

) Find an example of 2 x 2 matrices A and B
so that AB = 0 but BA # 0. 5+5=10

7. «\\ Solve the equations by Cramer’s rule
3x-y+2z=13, - 2x+y-z=3 and

x+3y-5z=-8.

XS :, womhmmwwnwﬁuomm.lomwv, ﬁrmﬁmwoé

that a2 +b? =27ab. 5+5=10
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(6} (7)
SECTION—B : (i) Find the function for f(2) = T, fIB) = 34,

Numerical Method (GE 1.2) . f(7) = 62 by Lagrange’s formula.

Answer from all the Groups as directed. () State the condition for the existence of root
~ of an equation within given range [a, bl.

GROUP—A _
(k) Distinguish between Simpson’s 1/3rd and

1. Answer any ten questions : 2x10=20 trapezoidal integration formula.

fa) If n=3-14 is used in place of 3-14156, then () Write the error term of trapezoidal rule.

R 2 peetlg o e elative oo, (m) What is the advantage of Gauss-Seidal

(b) Round off the following numbers correct up 'method over Gauss-Jacobi method?
to three significant figures : |

: { ; u
09754, 0-05681. (n) What is relative percentage error:

[ Whit is tatetpolation pélfnotial (o) What is extrapolation?

(d) What is forward diff 2
erence operatorr ‘ | GROUP—B
{e) Prove that E=1+A.
. 2. Answer any six questions : 5x6=30
1] | Write the advantage of Regula-Falsi .
Method. (@) Write the sufficient condition of convergence
_ ; . of the method of iteration process for solving
(g) Distinguish between round off error and the system of linear equations.

truncation error.
(b) Write the geometrical interpretation of

fh) Which interpolation formula is suitable if trapezoidal formula.
argument of f(x) is near the end of the _
table? . (c) Establish the relation between forward

difference and backward difference.
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(8)
Compute y(0-02) by Euler method for
dy

the problem m.xs..k +Y, yl0)=1, taking

h=0-01.

11-x
0 w + X
rule with 10 sub-intervals.

(e) Evaluate ——dx by using trapezoidal

() Explain bisection method for algebraic
equation.

(g) Find the condition of convergence of the
Newton-Raphson method.

(h) Write the advantages and disadvantages of
Lagrangian interpolation formula.

GROUP—C

3. Answer any three questions :

(@) Find a real root of the equation
flx)=x2 +x%2 +x+7=0 by using bisection
method.

(b) Establish Regula-Falsi method.  5+5=10

4. Establish Newton forward difference
interpolation formula. , 10
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(9)

from the given table -

S. Calculate f(1-30)

Using rmmwmﬁmmmb interpolation formula

10

6. E (12) an .
valuate f(1 2) and f (3-8) using following table -

10

7. (@) Evaluat
e h:+xmk by using Simpson’s

1/3rd rule, taking six intervals.
(b) For the given set of values of y = f(x

= [ T% T 2

form the backward %Q@

the values of Vi), rence table and find

V?f(7) and V3£(9).
D+5=10
* ok
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