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MATHEMATICS 
- MINOR

Paper : MN-2

(Bnsic Algebra)

Full Marks : 75

Condiclcrtes crre recluired to give their crnswers in their oy:n yyords

as .far as practicable.

qafrfw q<<tflvfr l{sw frdqr t

ryq ef$4m R v/B-d qslr7 cai-co frfu em t

ryro Erw 
"ff<T 

qef qR frre qm r

fisr* - a
(qrq : lc')

> | N-@lTqf Zfr q*n Ge< as 3 l%,.1

(O -1 -€T rr;r1E fr"fx w..< r

("t) s$rtfr fiilvg qaffi .rB t - o qfrqf,rq< ?-eefr.< ergG frtr +rn r

(ul) [?rtt€ 64, (n + l)t1 > 2".n1t{rll6t r c$]Cfl tMtRs {(?lt'll

(s) <fr.r3 +p,r2 + ctx+ r:0TSls-{c"Ki}-qefrrrlo{q{Grs $rs,sr< c?<ff€ ap2>3q.

a.l 6v-6El7af mgff efcnf< €s< q]s 3 cxS

(o) <fr a. b R mr;n EF <rs< c(?tTt (tsdt1 +,r) E{, Err cn?rt€ c{i ,in [i log +) = ?ou ^ .

t'.'a+ib) a2+b)'

(rt) ovt+< "ta-fu 
qKI -r3 18r 35 - 0 qfr-+TqF cTl${ <[LTtl

(ri) 2r3 y2 18r + 9 - o {fiI-s-<-c.K Km ers< "r<rrta rrFt €<( Rffis Ekne eo- l-fr<r{qfr )Nl{r{
+TTI I

(q) Cauchl'-Sch*'artz . lr:lel <13qK flT ei:tl"l o{31 [it (u +b +, + rt)a !* I * I *' )
\ (/ b ,. ,l 

- 16' 3rllfi

tt. b. c'. 11r€ ffiq-o <ts{ q(?Rl (>r<R x'*n ar) r

(g) qtrt<"t ITltIFi (eeneral solution) fi.fu +61 z cos,z - 2.
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(D) ilF u. b. c'?FI-BIS <g< >l(?fi q{, rrl{ A:fl"t sT{l

ubci
h+c' (+0 u+h 2

(E) rr 1 - 0 qi.If,a.cm ?qeGn 998! qlro< lxB fi"ftrorn r

frsH-q
(Tii{ , la)

e t N-caftflr ntr qITr< €s< qrs 3 r{x\
($) I : R -+ R ryj-4i-6 qqm T(81tr 3

/ t.r') : .rl 5.r' : tr

elq"l {[il C{./ injective 4l suriectir,e mlFllE q-< 
I

("t) 5p tdfu(?Rf u €i( r, ti.fu or<t rrlIs 54zr - 24t, :30 qr 
I

tnt I(5t) l-"-u ri<mfrs,!oo qsB fi.fu +rgtr

(s) ffilii{s q-"i$fr (relation) uffi ry94 q-+;d lequivalence relation) 1} at <mE +rst,

Cs?ilI;r u R b tf and onl,v if a - b < 5, a. b e Z.

8 r N-@lmt' nr;E ar*r< Es< ne :

(O 315 s<( 4235 {("lIqK< ,t.4.e frfir sTTl .!<( TF "1.ftt<n s €{( / cr{ $r<t $(g
gcd (315, 4235) : 3i5s + 4235/ q{ I a

(1) {fr L1 * L2 * p + ......... + i100 -CA ,10 aTlstrt s<i E-:r, EI< vl5l_rlT G"fr o-r<tt c

(51) / . g €{( g " .f fr.fu sTfl. 6a{t1;r ./ : R + R-f,s ./(,r) =l.rl+,v,-teR €K( g : R -+ R,co

s (,r) : ,r I - r, -t e R ElTt rieffits srl qmrq a

(x) Chinese remainder E4dkf 4ITIE +19 q'{.ltl];l sffl s

s=2(mod3)
_r=3(mod5)

r=4(mod7)

(s) (q) O(2021)-rr< rr{ frft +rn I r
(qI) nr + n + ttffi s$fr cfffu+ q(?ifl, cl{IGI n srm qtulks ci?fi I - sffi ft toz rrfure f?Dr<

S(Tll e+\

(5) {fr A- i2,3,,+lqT,sc<l-3€?fn{€m{f,q relation-€3ni?fifi.fu+lfliilTtref'lerive {<i s\nrnretric
gsIR d



(s) .'l-R\
{ 2

B-R t1
l

(3)

€<i / : A -> B r;tfiifr qql< xlEtE B
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/(.\')- t - i. vt- L
lr - I

/. t e< qfuq qris 1-? {fu>r-a lbr +::rt )+8

fivH - rt

(qi-{ , a.a)

c I R-CaW gE en,e< €s< Ete s \dxt
($) cs?cr<ffi {f,,5.2),(1. 1,0),(0,0, 1)}, R3-cgirflmW<?Qaltinearlyindependengft;fi81{DR

$r.Tl l

("1) R.l-,qi O?EE.s-s< {sE spanning cli cqcgl, Gl"llrr{ S: [(r,_r,,.) e R] : 2.r +.r..-: - 0].

(q) dfrl{flffiinr.crtible{<(JB-0q{,efqp ffi}s CIIB-0 C{{lF,l {<(Bi@72 r 774sfl]|frg1

(q) i-s< ila F*i +r<tTlIs:UTBs I =
--- c ss< FrF? f<ei<*e lown inielse)en

v r c{-cqtTfltnrrtr act< Gs< ql€ :

1o; ikx Tiffi row reduced Echelon form ?sR +rx vrffi< rank K'K Tf,{l I

0

)"

(t

[,

Gx8

01-3-1
101 I

31 0 2

rt2 o

(.r) a sK( D -.{K mld. {rffi q-{I

xiV*z:1
x+2y z:b
5r-71 -az-h)

{E s} stem of linear equations-€F

iei.r Sei;=;;,.;] (unique solution) ell$],{?

(A1) F'7 >-.'-., 
=,lto 

.,,1111is1,,2

R) ql<<f TTlz; (naur solurions) {t+1<?

(rf) anl{+-rflc{,(.,1 * Btt ) t t B)-t.1 -B)At qrt*a'1<fi.re<(g<rf {lBqs{s<(1fr4A\ryfr
(invertible) {{
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(s) dfr 1o., 13, yl, R" € Z<iirTsl{<atft* llinearlv independent) fiiq{,Et< elx]"t$t<l Gr,

Iu,-l\ -7,0 Fl,yl€
R" s '!=Fffi i<iioqr< ?l?la llincariv irrcL-|r-rrdr-nt) 7D I

(re)

basis F.'m orn t

(D) 2r-i_r.+ -1---3, -i.r * 4.-.:-t,5.r'* 3y ;:7nfilqgqefr'rs TJl&+rqfq<,{f -B-(e- 4kqE
q[< qTI?iFr qc- 1 |

(q) sft S - {crr, 02. Gj, cr*l a$ffi cai, cq.nn cr : (1 ,2, 1), ar : (-3, 6, 3), ci, - (2, 1, 3),

cra - (8, 1,7) e Ri qiT, Er<.ts< €$fr subset rFcfu qtn <IN t(s) : z(r) arrs?fitrr /-(.s)

.!-i lir-real span fitrf,{ orcet

I English Version ]

The .figure.s irt tlte rnnrgitt irrclicate .fitLl marks.

Tlrouglrcut the cluestictrl poper R. tlencttes tlrc set oJ' real nwttbers.
Other sl'nitols ltcn,e tlteir u.sucLl nlednings.

Group - A

(Marks : 25)

1. Answer any two questions : 2/zx2

(a) Find the cube roots of i.

(b) Apply Descafies' rule of signs to find the natllre of the roots of the equation ,r8 - 1 : 0.

(c) Show that (n + 1)t1 > 2".nt, where r is any positive integer.

(d) If the roots of the equation -v3 + pxz + qx * r: 0 are in A.P., then shorv that p2 > 3q.

2. Ansrver uny four questions : 5r4

(a) Prove that ,in [i tog 
"+) 

= l''u ,, uftere u. b arereal numbers not both zelo.
| 'u-ih) ,r--h)

(b) Solve tlie cqllation .r3 - l8.r 35 - 0. bv Cardan's method.

(c) Solve the equation 2.ri - rl - l8.r - 9 - 0 if'tr,vo of'the roots are equal in rnagnitucle but opposite
in si_en.

I
I

€Q s),stcrn ol lineal eclLralions-(3 qq{f{ [FC3< (Solution space) c]inrension {3(



(s)
(d) Using Cauchl'-Schu,artz ineclualitr,. pror,e that

lltt(tt'h'( (ll
,r l' , ,l )
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> 16,

rvhere a, h. c. tl are all positive real numbers (not all equal).

(e) Solr'e the eclnation cos: - 2. rvhere the solr-rtions should be t'ritten in general lbrm.

(f) u. h. c be positive real nrurbers. prove tltat

ubr:3
T-/

b+c c+a cr+b 2
.unless,:t-b-c'.

(g) Find the sum ol 99th pouels ol the roots ol the equation ,r7 1 - 0.

Group - B

(NIarks : 25)

3. At.tsr,ver on!'ttro rllrc>Iions : 2Yzx2

(a) Supposr- I : R -+ R be defined by /(.r) :.rr 5r + 6. Prove that /is ncithel an injective rnapping
110r. 3 rLll.icr.l ir .' mapping.

(b) Find tri.o integers a and y such that 5ht + 24v - 30.

(c) Find out the unit digit of 3202+.

(d) Examine whether the relation R, defined on the set Z by a R b if and only if
a b < 5, o, b e Z is an equivalence relation or not.

1. Ansrver uny four que:tions :

(a) Find gcd oi -:1,; and 4135 and find integers s and r such that gcd (315, 4235) : 315s + 4235t. 
-)

rbr F:rd the remainder r,vhen [ + L2 + E +......... + i100 is divided by 40. 5

(c) Find tosandgol rvhere /:R.-+Risdefinedby/(r): -y *,r,x e Randg:R-+ Ris
defined br g(t) - ,r -r,.r e R. 5

(d) Solve the s\ sren ol linear congrlrences by Chinese remainder theorem

r-=2(rnod3)
r - -i irnod 5.1

r=](mod7) 5

(e) (i) Find the valr-ie of O(l0l+).
(ii) u2 + n + 41 is a plime nurrber. lor all rz e [N. Is it trr-re'] .lr-rstily vollr ans\\.er. 3+2

(f) Ll A - 2..3,41, then t'ind the number olrelations on I r,vhich are both reflerive and sylnmetric..
)
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u,here R denotes the set olall r-eal. Let.l : ,1 + B be cletined b1'(g) Letl=R\
2 )

tl
)l

l+4

Group - C

(Marks : 25)

5. Answer any tteo questions 2/zx2

(a) Verify whether the set of vectors {(1, 5.2), (1, 1,0), (0,0, 1)} is linearly independent or not in R.3

(b) Find a spanning set of the subset S of- R3, r,vhere S: l(t.,t,. z) e R.3 : 2.t + -t'-: : 01.

(c) If ..4 is ilr,ertible and. AB - 0, then prove that B : O. u,here l. B both rrxrr (square) tlatrices.

t3
/(r) =:. tbi all .r- e .1. Does I I erist'l .lustil,i ,voLtr ans\\'cr

lr .l

(d) Find the ralue ol 7- :o tlrrt rt,. ,rrr,'i* t-- [l '' i, i,, orin inrct'se'
Ii )")

6. Ansr'ver any Jbur questlons :

(a) Find the rank ol the matrix b.v redr-rcing it to rou' redttced Echelon fbrn-t

5x4

(b) Determine the conditions for which the system x + -l' + , : 1, a * 2v z - b, 5x 1 1! + az - b2

adrnits of (i) only one solution, (ii) no solution, (iii) many solutions.

(c) provethat (A+ DA-l e-B)-(A- DAl (A + B) if .-1 andB are square tnauices andl is

invertible.

(d) If {u, B, y1 is linearly independent set of vectors in space R", tiren prove that {cr + p + 7,

0 + y, y) is also a linearly independent set in R./7.

(e) Find the dimension and basis of the solution space of the system of equations :

x 2-r-+z-0

't 21' z--0

(f) Transt'er the system olequation 2t-31'+ 4z- 3,3s+ 2)'-, - 4,5-r:+ 3-t' '-J Io a matrix

equation AX: B. Flence. solve the s.vstem b1' using the properties ol matrix'

(-q) Find a lineatly, independent sltbset f ol the set S -^ lctt, 0:, u3, u4l, u'ilere cr, - (1. 2. l).
G: - ( 3. -6, 3). cr: - (2. 1, 3), ci* - (8, 1.1) e Ri rihich spans the satne space as S.

01-3
101
310
]t2

1

1

2

0


