P-III (1+1+1) H/21(N)
2021
MATHEMATICS (Honours)

Paper Code : VIII-A & B
(New Syllabus)

Important Instructions
for Multiple Choice Question (MCQ)

* Write Subject Name and Code, Registration number, Session and Roll
aumber in the space provided on the Answer Seript.

Example : Such as for Paper [II-A (MCQ) and [II-B (Descriptive).

Subject Code : |III|A | & B

Subject Name :

® Candidates are required to attempt all questions (MCQ). Below esach
question, four alternatives are given [Le. (A), (B). (C), (D]]. Only one
of these alternatives 15 ‘'CORRECT answer. The candidate has to write
the Correct Alternative [Le (A)/(B)/[(C)/(D)] against each Question No.
int the Answer Seript.
Example — If alternative A of 1 is correct, then write :
1. — A

®* There is no negabive marking for wrong answer.
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Paper Code : VIII- A

Full Marks : 10 Time : Fifteen Mumtes
Choose the correct answer.
Each question carries 2 marks.
Notations and symbols have their usual meanmgs.

1. Let T RBY — BE* be a linear transformation defined by T, y, 2) =
(i + gy — z). Then the dimension of the null space of T is
AU
Bl
0.2
D. 3

2, Let H and K be two normal subgroups of a group G with # © K, If
|72 H] =10 and [G: K] =5. then [K : H| =
AD
B
10
BT

]

3. If the relation Blj V. = 0 holds for any arbitrarv covariant vector 1},
then
A B =0
B. Bi =1
C. B;=2
D, none of these



4. The DNF (disiimetive normal form) of the Boolean function a + ab is
A bh+ab
B. ub+a'tf
C. ab+a'b
D. ab+ abf

5. The Laplace transform of ¢ =" (2e0s5¢ — 3sinht) is

U
D. e
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P-II (1+1+1) H/ 21(N)
2021

MATHEMATICS (Honours)

Paper Code : VIII- B
(New Syllabus)
Full Marks : 30 Time : Twoe Hours Forty Five Mimstes
The figures  the margin indicate full marks.

Notations and svmbols have thewr vsual meanmps.

1. Answer any fwo questions {i%x2==8

(a) I T : 7 - V is a linear transformation between two finite dimen-
sional vector spaces U and V. then show that rank of T' = rank
of the matrix of T. 4

(b) Show that o linear transtormation T+ 7 — V' between two finite
dimensional vector spaces U7 and Vols non-singular ift aned only
if T maps every linearly independent subset of U7 into a linearly
independent subset of 17 1

(¢) Prove that the linear operator T : B* = R? given by T'(r.y) =
(@i —+ by, ex +dy) is invertible if ad — be # 0. 1

2. Answer any fuo questions Ix2=06

(a) I H is 4 subgroup of the commutative group G, then show that
the quotient group &/ H is commutative, b

(b) Inagroup G, prove that thesubset A = {a € G 1ag =g ¥V g € G}
i# a subgroup of G, Also prove that A is a normal subgroup of &.

142

(¢) If [ (G.a) = (G' #) is an isomorphism. then show that = :

(G’ %) = (@, a) is alsp an isomorphism. 3
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3. Answer any fwoe questions Ax2=06

(1) Draw the cirenit represeoted by the Boolean function ala’ +6) +
bil <+ e) -+ b and simplify the function. 241

(b) Find the DNF and CNF of the Boolean function f(x.y, z) such
that flz.y, z) = 1, if two of the variables are | and flae.y, 2} =0

otherwise, 3

(¢) In a Boolean algebra B, show thal ab + al/ +a'b+a't/ = 1. for
any a, b 0. 3

4. Answer any three questions px3=15

(a) Find the Laplace transform of the following periodic function

¢ if0 it
f(t) {:-r—! ifw<t<27.

3

: . , P -

(b) Find the inverse Laplace transtorm of m'-_-l_lE{-Eg. -
3 1

(¢] Find the Laplace transform of [ 225 i, il

L]

(d) Using Laplace transform, solve (D* — 3D + 2)y = 4f + 3¢'. when

uif) =1 and (1) = —1. 5

(¢) Solve the equation (1 — u:“'}:-E{ - J'%TE + 4y = ) in series, near the
ordinary point @ = (. )

5. Answer any three questions axd=1n

(1) Show that the expression Alr, 7. k) is a tensor if its inner product

with any arbitrary tensor B7 is a tensor. ]

() Prove that the covariant derivative of the fundamental tensors ¢

and g;; are zero, 5]

(e) If A, are the components of a covariant vector, then show that
HA

84 are not the components of a tensor but 94 — 2= are the

comnponents of o tepsor. 243
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(d) Tf AY is a skew svmmetrie tensor, then show that

‘L Al /gAaM)
,_rr"_-:] il

15 a lensor. 5

(#) T #is the angle between two nen-null vectars ¥ and o, then show
fhuat

Wy
Gntp — DG — Ghkli ) btk
i G wd ot ok

Henee deduce that if «f amd " are orthogonal unit vectors, then
(s — i) vl = 1. 349
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