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WEST BENGAL STATE UI\{IVERSITY
n.S.. Mujor I st Scmester Examination,2A2S-24

MTMDSCI 
0 I T-MATHEMATICS (MAJOR)

Ar,cgrna

Full Marks: 50Time Allotted: 2 Flours 
Thefigures in the margin indicatefulr markr.

coodid'tns sh'dtt an'rwer in"f;;;:;:'ff;::''!'lX;:::::word timit as Praqbabte

Ansrver Question No. I and any five from the rest

I - Answer any {,,equestions 
from the following: ZxS : 1{)

(a) If a is prime $ b,prove that ax is prime to b'

(b) If q 0, fareroouofthecubic 
equation x3 + p*2 +qx+r =A 'findthevalurof Zo' '

(c) Prove that 19ro= 1 (mod 181) '

(d) find x,y if lx Y3
is an odd permutation.
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(e) Find all complex numbers z, such that exp(22 + 1) = ; '

(f) Examine if the relation p on the set of integers Z is an equivalence reladon; where

p = {{a, b) eV, x 7' : I a - bl S 3)

(g) Let f : A-+ B and g: B -+ c be two mappings. If g"/ is surjective and g is

injective, then prove that f is surjective'

G' It A be a Hermitian matrix, then show rhat iA is a skew-Hermitian matix'

2. (a) Prove taat sin!'ro r#) 2ab
=-

a2 +bz'
4

4
(b) lf x, y,z are positive real numbers and x + y + z =1, prove that

sxyzs(l-xXl-.yxl -.4s,j^

3. (a) State Descartes'mle of signs.Apply it to find the nature of the roots of the equation

xa +l6x' + 7.r-11= 0.

ft) Solve the biquadratic equarion *a *4x3 + 5x+ 2=A by Fenari's method"

4. ta) Use De'Moivre's theorem to prove pos5g = l6coss 0 *20cos3 d+5cos6 '

iui y*a *r geatest value of xyz where x, !. z ars positive real numbers and

xY+Y+fr=27 '
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5' (a) [Et'*{*tR:*l 
e*-.t\ A *-..* r a fi--, xas,

showrhat, I " -:::" 
j - ap f :lk --- $i* dcr?n*d try f{x) * fil'

rs a brjection. Seternrin * "f^t "

ft)show&ut&upermurarion F={l 2 3 4 s 6 ? si.,trrhe#iso{i-?,3,
4, s,6,7, B) i* au odd o*,*u*,,Yo. ;_J *l "J*lr i 
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6' 8 3tfftr}#i:T?, show that ilt. *bt. is divisibre by et' ir a *r$ b ercw

(b) state Ettler's 
firnctian l(r), where n is apositive inr*ger. rf m and n 

r:,po'srtheintegers such thar * i, ,*l*tio";;;-- ro r, then -nr* Jr, ii *.1= W*l{{i} .

7- {a) Apply Laplace's 
method along second and third rsws to prove that
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- (a2 +b2 +cz +d21x
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(b) Reduce the nrakix

2

I
to row-reduced Echelon fonn and find its rank.

8' (a) If ais a multiple root of order 3 of the equation x4 +bx2 + q+ d= 0 {d * 0}, show A.t
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tlnt a = -8dA'
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{b} Find the general solution of sinhe = 2i.

9' ta) Findthevaluesof*,forwhichthesystemofequations &x+y +z=1, x+ty+z=1,
x+ y+lz=l have (i) a ur:ique solution, (ii) no solution and (iii) mors thnn one
solufion.

(b) Verify Cayley-Hamilton theorem for the matrix I = .Express l-l as

a Polynomial rnA and then compute l*1.
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<f <l)' A rnap /: Ik**$isdcfined trry .f$)-;fi\'
a btiection. Detennine ,f-r"

&)show&utth"permutarion t*f z 3 4 s 6 7 ffj ,,ttthes&ts'{1,?,3"
4,5,6,7, B) i* an .dd p*,rour"tiYn. ;rj *l "J*lr l 
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6. (a) By Fernrq'.*v' \*/ 
;ilr;rririr*-,l.it, show rhar ar! *,r2 is divisibre W st' tf a *nd b &re b*h

(b) state Eulers function l(*), where n i, apositive integer, Tf nt *d o u*,positlvs
integers such trrat 

^ 
i, ,*rri*r;;;*_ to r, rhen ,nr* fi; ; i_r} O<*){{nj.
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7. ta) ApplyLaplace, s method along second and third rows to prcve that
a

b

C - (a2 +bz +c2 +d212

d
(b) Reducethenrakix

A-
L

to row-reduced Echelon fonn and find its rank.

8' (a) lf uisamultiple rootoforder3oftheequation ra+bxz+cx+d =0 (d+0),shaw

tlnt a=-!rd.
5c

&) find the general solution of shhz = 2i.

9' (a) Findthevalues of k,farwhichthe systemofequations fo+y+e=1, r+ty+z=1,
x+y+la=l have (i) a unique solution, (ii) no solution and (iii) mo3r tban one
solufion.

(b) Veri& Cayley-Hamilton theorem for the matrix I = . Express l-l as

a Polynomial inA and then compute l-1.
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