P-1 (1+1+1) H/20 (N)
2020

MATHEMATICS (Honours)

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

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).
Subject Code : |III|A |& |B

Subject Name :

¢ Candidates are required to attempt all questions (MCQ). Below each
question, four alternatives are given [i.e. (A), (B), (C), (D)]. Only one
of these alternatives is ‘CORRECT” answer. The candidate has to write
the Correct Alternative [ie. (A)/(B)/(C)/(D)] against each Question No.
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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Full Marks : 20

Paper Code : I- A

Choose the correct answer.

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

Notations and symbols have their usual meanings.

Time : Thirty Minutes

1. If the equation z” — ngx + (n — 1)r = 0 has a pair of equal roots, then

A.
B. ¢"r=1

C g*+1=r?
D. rm—1=¢%

r

2. Ifa,b,c>0and a+ b+ c=1, then (1 4+ a)(1+ b){1 + c) has

A.
B.
C.

maximum value &8

minimum value 8

maximum value 25

64
27

D. minimum value %

3. The unit digit. of 7'% is

A.

B. 3
C.
D. 7.

1

5
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4. If x + % = 2cos Z, then the value of ' + ;.% is
A -1

B.

0. 9

D. —2.

1+z 1+z+2°
1+y 1+y+y?|isequal to
1+2z 142422

o
Pt i

(z —y)(z —2)(y — 2
(z—y)(z—2)y—2)

(z -9y —2)*(2—2)
(@2 —y*)(y* — 2°)(z* — 2?).

O aw

6. The number of different reflexive relations of a set of four elements is

A 22
B. 2¢
L9
D; 978,

—

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

S o
= & 00
<

— O O = O = DN

Ic Hll:DIIGHIlQM‘
I<: C)I L D. = C. = DJ
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8. If for any two vectors a, 3 of an Euclidean space we have ||a + 3| = ||a — 3|, then

9.

10.

A (o, 3) =0
B. (a,5) =1
C. flal = 18]

D. None of the above.

If R is a ring such that a®> = a for all a € R, then we have

A. R is not commutative

B. R is commutative

C.a=0forallae R
D. None of the above.

The total number of unit elements in the ring (Zig, +, .) is

A 4
B. 0
C.5
D. 9.
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6.

P-1 (1+1+1) H/20 (N)
2020

MATHEMATICS (Honours)

Paper Code : 1-B
[New Syllabus]

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

Notations and symbols have their usual meanings.

Group-A
(30 Marks)
Answer any six questions
H¥%5 =30
If ay,as, ..., a, are n positive rational numbers and S = a; + as + - - - + a,. then prove

that (% - 1)‘” (% - 1)0('2 - (:T - 1)% & (n—1)% [5]

If cos av+cos B3+cosy = sin a+sin S+siny = 0, then prove that cos? a+cos? f+cos? v =
sin a + sin® 8 + sin®y = 2, [5]
n—2
2
: A A — el 2 , 2k . e SR o =
Prove that 2" — 1 = (z* — 1) knl [#% — 22cos 2T 4+ 1], if n is an even positive integer.

scdiics that siti & gifi 28 . . . gifi 9% = | 5
Deduce that sin 35 sin 57 - - - sin 2 = 537. [5]

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

(a) 2c0s20 = €2? + 2% — 4e*@ 2]
(b) cos (0 — ) = e*?cos (0 + ). [3]
If p is a prime number, then prove that (p —1)!+ 1 =0 (mod p). 5]
Prove that for any positive integer n, 4.6" + 5"t — 9 is divisible by 2. [5]
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7.

10.

I

12.

13.

14.

16.

If a,b,c and d are roots of the equation z* 4+ 2° + 222 + x + 1 = 0, then find the value
of

(a) (a®+4)(b* +4)(c* +4)(d* +4) (3]
(b) (a®+1)(B* + 1)(* + 1)(d® + 1). 2]
Find the special roots of the equation z°® — 1 = 0. Deduce that cos 15 COS %.cos%
and cos 37 are roots of the equation 16y* — 20y + 5 = 0. 5]
If a, 3,y are ro;ats of tl;e equat%on % —2x% 4+ 32 — 1 = 0, then find the equation whose
roots are 2X=_ a=f  _af-y [5]

B4+v—2a" v+a—28" a+F-2v *

Group-B
(25 Marks)

Answer any five questions

OxXH=25

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 G is a subgroup of GG. Is the

result true in case of union? Justify your answer. (5]
Show that the order of a cyclic group is equal to the order of its generator. (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. [5]

Define a subfield of a field. Prove that Q[v/2] forms a subfield of R. [5]

It f: A— Bisa mapping and P, () are nonempty subsets of A, then show that

f(PUQ) = f(P)U Q). [5]

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

18.

19.

20.

21.

22.

Group-C
(25 Marks)

Answer any five questions

5x5=25
a? (s —a)* (s—a)?
If 25 = a+b-+c, then show that |(s — b)? b? (s —b)?| = 25*(s—a)(s=b)(s—c).
(s=¢)? (s—0? ¢
[5]
1 0 0
If A= |1 0 1|, then show that for every integer n > 3, A" = A" 2 + A% — I. Hence
010
evaluate A™. 5]
Find the value of k, if the following system:
T—yYy+z2=2
2r+3y—4z2=k
3z 4+ 4y + 5z = k?
has
(i) unique solution
(ii) infinitely many solutions
(iii) no solution. 5]

Use the Gram-Schmidt method of orthogonalization to construct an orthonormal basis
for the subspace of R 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 = (aij)nxn be a square matrix and A;; be the co-factor of a;; in det A. Prove

that det(A;;) = (det A)" 1. 5]
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23. Let A be a 3 x 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 S which spans the same space as S. [5]
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