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P-1(1+1+1) H/20 (N)

MATHEMATICS (Honours)

Paper Code:1-A & B
[New Syllabus]

Subject Code :

Subject Name :

® (Candidates are required to attempt all questions (MCQ). Below each
question, four alternatives are given [1e. (A), (B}, (C), (D}]. Only one
of these alternatives is ‘CORRECT" answer. The candidate has to write
the Correct Alternative [1e. (A)/(B)/(C)/(D)] against each Question No.

I

A

&

B

Important Instructions
for Multiple Choice Question (MCQ)

® Write Subject Name and Code, Registration number, Session and Roll
number in the space provided on the Answer Script.

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

in the Answer Script.

Example — If alternative A of 1 is correct, then write :

1. — A

®* There is no negative marking for wrong answer.
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Paper Code : I- A
Full Marks : 20 Time : Thirty Minutes
Choose the correct answer.

Answer all the following questions,
each question carries 2 marks.

Notations and symbols have their usual meanings.

1. If the equation & — ngr + {(n — 1)r = 0 has a pair of equal roots, then

A pn lﬁqu

B. g"r=1
C.¢"+1=r"
D, = 1=g¢.

2 Habe=0andae+b+c=1, then (1 +a)(L+0)(1+¢) has

A, maximum value 8
B. tninimum value 8§

C. maximum value T

o
T R|@

D. minimum value I'

3. The unit digit of 7% is

Al
B.3
€5
I g

Page - 3 of 9



4. If z+ '1; = 2eos £, then the value of r’ + :]? is

A.

el |

[ R S

Qw

=

The munber of diferent reflexive relations of a set of four elements is

Al
B.
C.
D.

Which of the following matrices has the same row space as the matrix

C.

B.
C.
D.-—2.

-1

2

142 14z4+a2?
14y 14 y+*| is equal to
142 14z+42%

9l
P
2”
7,

,.,
'

= =~
I~

00

=
o

00

= =i
L ' 1L

—
l:: I:I
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8. If for any two vectors a, 4 of an Euclidean space we have | + 3|| = ||a — ||, then
B. {8 =1
C. [lall = i8Il
1. None of the above.

9, If R is a ring such that * = a for all a € K, then we have

A, R is not cominutative

B. R is commutative

C.a=0forallac B

D. None of the above,

10. The total munber of unit elements in the ring (Zq, +,.) is

A 4

B.
C. 5
D
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P-1(1+1+1) H/20 (N)
2020

MATHEMATICS (Honours)

Paper Code : I-B
[New Syllabus]

Full Marks : 80 Time : Three Hours Tharty Minutes
The figures in the margin indicate full marks.

Notations and symbols have their usual meanings.

Group-A
(30 Marks)
Answer any six questions
HSxh=230
LIy e, 1y, are nopositive rational munbers and S = ay + 02 4+ -+ + @, then prove

that (£ -1)" (£-1)" (2-1)" g (n-1)". 5]

: X o 5 Z ;
. Ifcos ardeos F4cosy = sinasin S4sin v = 0, then prove that cos® a4cos® F4cos® v =

sin o+ sin? 3 +sin®q = 2. [5]

=
- o

. Prove that 2™ — 1 = (2% — 1} [] [#* — 25 cos w4 1], if n is an even positive integer.
=1

Deduce that sin 5 sin 55 - -sin 57 = 5. [5]

. If logsin (8 + i) = a + i3 where #, 6, o, 3 are real, then prove that

(a) 200520 = &2? 4 ¢7%¢ — 4@ 2]
(L) cos(fl —3) = e cos {0+ 3). 3]
. If p is a prime pumber, then prove that (p— 1114+ 1=0 (mod p). 5]
Prove that for any positive integer n, 4.6" 4+ 5! — 9 is divisible by 2. [5]
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10.

11.

12.

1.

14.

16.

If a, b, ¢ and d are roots of the equation a* + 27 + 22% 4+ 2 + 1 = (), then find the value
of

(a) (a®+4)(0F +4)(e® + 4)(d® + 4) 3]
(B) (a®+ 13 + V(2 + 1) (a® + 1). [2]
. Find liw spen:,ial roots of the equation 2 — 1 = 0. Deduce that Cos 55 ms— ma—
and cos 1% are roots of the equation 16y* — 20y* + 5 = 0. [J]

. If e, 3,7 are roots of the equation x* — 22° + 32 — 1 = 0, then find the equation whose

e o= 34 af—=! [?'J

roots are Ay—20 ndn—=073" q+7d-2y "

Group-B
(25 Marks)
Answer any five questions

o
=
ot
I
[
o

Prove that every permutation on a finite set is either a cycle or it can be expressed as
a product of disjoint cycles. [5]

Show that the intersection of two subgroups of a group & is a subgroup of . s the
result true in case of union? Justify your answer, [3]

Show that the order of a cveclic group is equal to the order of its penerator. [5]

Prove that a non-trivial finite ring having no divisors of zero is a ring with unity. Can

it be extended to an integral domain? Explain with an example. [3]
Define a subfield of a field. Prove that Q@[+/2] forms a subfield of . [3]

LI f A — B is a mapping and P, @ are nonempty subsets of A, then show that
FF

FPUQ) = ) FQ). 1]

Frove that every field is an imtegral domain, Is the converse true? Justify your answer
with an example. [5]
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17.

10.

20

21.

Group-C
(25 Marks)

Answer any five questions

5x5=25
o> (s—a)® (s—a)
If 28 = a+b+c, then show that |(s — b)* b (2 —b)?| = 2% (s—a)(s—b)(s—¢).
(s —e)* (s—¢)? e

15]
100

. IfA= |1 0 1|.then show that for every integer n 2 3, A" = A" 2 + A2 — I. Hence
0 1 G

evaluate A%, [3]

Find the value of &, if the following system:

r—y+z=
2e+3y—4: =k
3x+4y+ 5z = oo
has
(i) unigue salution
(ii} infinitelv many solutions

{iii) no solntion. [5]

Use the Gram-Schmidt method of orthogonalization to construct an orthonormal basis
for the subspace of B! generated by (1,1,0,1), (1, —2,0,0),(1,0,—1,2). [5]

Prove that row rank and column rank of a matrix are equal. [5]

. Let A = (a; iJnxn e a square matrix and A, i be the co-factor of a;; in det A. Prove

that det(4,,) = (det A)* 1. [5]

L
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23. Let 4 be a 3x 3 real matrix and (1. 2.1}, (0,1, 1). (1, 1. 1) be eigenvectors corresponding
to the eigenvalues 2, 3, 1 respectively, Find the matrix A. |5]

24. Let S denote the set of four vectors (1,2, —1).(=3,-6.3),(2,1,3).(8.7,7). Find a lin-
early independent subset of 8§ which gpans the same space as S, 5]
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