
(6)

OR

fi ,rs5 6 a1 s1sc'd To 3r<eIfi eqrorR-cr t dTor o*a r,
c6r w sqnTq sc-$fls *dr Bt

If / is on to homomorphism of a groupGintogroup G'. Then kemel

of/ i.e. K is a normal subgroup ofgroup G .

qft 2cos0 = x+1 sft z"ord = r*1 ul f{r€ dfrcxy
I

x"'1" + *y@r tm 2cos(m?+nQ) tt

lf 2cos0=x+! and 2cos0=y+!xy

then prove that the value of x^ y' - 
fi, " 2cos (m0 + nQ) .

OR

fu€ dfqc fu (Prove that) :

,"rr^ (;.;)=i tan I (sin ft x)

---x---
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B.Sc. Part - I
MATHEMATICS

Paper - I
ALGEBRA AND TRIGONOMETRY
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Note : Section'A', containing l0 very short-answer-t,,pe questions, is compulsory.
Section 'B' consists of short-answer-type questions and Section ,C'

consists oflong-answer-type questions. Section 'A' has to be solved first.

Section - 'Ar

ffifud' lrft-oqa-fi tr!-{t + Brr-r v.D.qr qt srrst { tr
Answer the following very short-answer-type questions in one or two
sentences.

gd Gnq6 d qR'{M Afuqt
Defi ne Equivalence matrices.

sTrq6 or srffiro lrfi-sylT Tqr *dr t?
What is characteristic equation ofmatrix?
gffiq {fi-qi{ur o} cfuTrfuf, dfuC r

Defi ne Reciprocal Equation.
(m'rd fl fu< ftqq ftfucr
Write Descarte's Rule of sign.

ga-cr a,f d qfu{rsr dfuqr
Define Equivalence Class.

(lxl0=10)
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}R;I 5.

qc;I 1,

gT{ 2.

c{{ 3.

cP"I 4.

tr5l 5.

Max.Marks : 50

Min.Marks : l7
Errs 'sr' { <u erFa-aqilff src t, ftil€- Ea orqr 31p1qrd g I q"-s

P.T.O.

Time : 3 Hrs.
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cs;r 6. sTa ot otE o) qrft{rft-d o-t r

Define Order ofa Group.

231
421
6 5.1

qrd o.I sn o1 firra oTEi-{ sftRli

3

-1

ern 7. sHEli o1 gerolR<r o'l qR':{Ift-a dftct
Defi ne Isomorphism of groups.

I[T;I B. EIITiuI rlq ot o'rrq ftfuq t

Write the statement of Lagrange's Theorem.

vq{ e. (cosd+ isinQ% q fr;-ai W eIft t?

il

How many roots are there in (cos d + i sine)% Z

1o.E-rn{w qtq or oet;I ftfuq I

Write the statement of De-Moivre's Theorem.

Section - 'B'

ftqiBrc crd d sf,{ tt
Solve the following questions :

1 3Trqd Aol qrfr gro aifug :

Find the rank of matrix A :

t1
I

A=l I
I

12

OR
ffifud enqr'A'd 3rr{,H
6 s;6 dftrt

(-1xs=15)

Find Eigen values & conesponding Eigen vectors of
matrix A :

Io
A=l -2

t,

Code No. : S-158

Fe enqr or dfd efr-oh tFr scqrqr q;< 4-r sm dltgl
Verifo Cayley-Hamilton's theorem ofthe following matrix & find A-r

tr 2 t1
*r'r"."; =lo I -llrl

L3 -r rl
z. qft6q 2x3 +6x2 +5x+& =0 ti f or q1q EIdqnfrI u-ofu ao

sqpaq ffi n t 3i-{ riw Xdt aJ s;s dftTr
Find the value of /rofthe equation 2x3 + 6x2 + 5x +,t = 0 iftheir roots
are in A.P. find th",, .on,r. 

Oa
qfff,{"r xt -tsx-126=o oi 6rC{ frtr i ra dftqr
Solve the equation x' - I 5.x - 126 = 0 by Cardan's method.

crc 3. ftr€ mfuc fu slfr ffi qR+q'riqBii 6r sgqq q*i{h-qr * d
qrier Co erffi q'e rcrdr tl q-qfu rifu-qT * ftq s-d.R t
qRr+rfuo t :

Prove that the set ofall positive rational numbers p* is an abelian group

ofthe operation * , where * is defined as follows :

.aha*b=T. #a.bee*

OR
qH d fldaTr rgo trT6 6$ {1 gt1-s1{e t a-e :

Let l1and,(be two subgroups ofthe group G. then prove that :

o(HK\=o(H)'o(K)
O(H .\ K)

cl;I 4. Vo mqhfriq q.rq 6'r }rdo srrorfi cFdfrq fr mqfrftfu qEq

d-ar tr
Every Homomorphic Image ofa commutative ring is also a commutative
ring. P.T.O.

the following
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q$I 2. qfr qfi+arT x3+ax2+bx+c=0 d W a,8,7 d d fre
qqfrf, wdffit oi sro dfrf t

lf a,p,yaretherootsof the equation x'+ax'+bx+c =0,then
find the following symmetric functions:

Code No. : 5-158

s5r 2. qf( qfio-rq x3+ai+bx+c=o d {a a,/,f d d ftq
€qfi-d s-d-rt 6 516 dfuvr
lf a,p,yarethe roots of the equation x3+ax2+rr+c=0,then
frnd the following symmetic functions:

(3)(3)

, Lo' z. , Zo'P ,. Zo' 2. " Zo'P
\. l
Ld

OR

tlu(I

OR

II{{ 3. Ys;T 3.

S{rft frD 6m a-gslf, wfi-s{ur qi Ed qifug :

xn -4x'-4x'-24x+15=0
Solve bi-quadratic equation by Ferrari's Method :

xn -4xt -4x'-24x+15=0
<slfgd 16 q+ft lotfd d HX-oqq I d'{tEeT
R={(a b):a,beI,a-b,3 t fuTrsq i} Vo ge-or sqal $1

Show that in the set ofall integers I, the Relation

R--\(a b\:a,beI,a-b is divisor by3\ is an equivalence

rrlation.

OR
qR cftfrzq f :R-+R,f (x)=2x+3 Er{I f,sTI cftftaul
g : R -+ rR , g(x) = x2 + t eTtt qfoTftfr ei nY Gor(.r) arnfog) (x)

or qrr Hrf, dfug I

If a mapping f : R -+ R,f (x)=2x+3 and a mapping

g:R-+R, g(x)= x' +1 is defined, then find the values o f (fud @)

and (gofi(x).

fua dftT fu r.i6 Tdrl.q ${6 vn oTrffi $Xe +dr tr
Prove that every cyclic group is an Abelian group.

OR

uft 7:c-+c'oi{ qT6 srcrR'dr t df vA-o +n qR 3il-r

+RTt frE Ertr 
"-get( 

r{fi-6-{ur o) ea dfrg :

xo - 4x' - 4x' -24x +15 = 0
Solve bi-quadratic equation by Ferrari's Method :

xo - 4x1 - 4x' -24x +15 = 0

ERTfgd 1?r srfl Wrfoi d Ht-oqq I d {rirLT

R=l(a b):a,beI,a-b,3 lt frlTr'q B) co g-qdr rrqer Bl
Show that in the set ofall integers I, the Relation

R={(a b):a,be I,a-b is divisor by3\ is an equivalence

relation.

OR
qf? cftftzq f :R-->R,f(x)=2x+3 Hrrr (efl cffifuaq
g:R-+.R,8(x)=x'?*lgrtl qRraft-f, ei d kor(r; a+rffog)("x)

- qIJI f,fd dfugt
If a mapping f :R-+ R,f (x)=2x+3and a mapping

g:R-+^R,B(x)=x'?+1 is defined, then find the values o f (og) (x)

and (gof(x).
g-{ dft\ fu !-.tfi a+to e6 \.fi 3{rffi rqe EtdT tr
Prove that every cyclic group is an Abelian group.

OR
vR 7:c-+c'ot{ cT6 qlrqrrR-dr t ai7 vdo +,n qR 3ir

P.T.O.

ga;I 4. gs{ 4.
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d-{d qR kerf :{e},wai kerl / at sIB i n-qT e, {T6 G oT

nsq6'er++o tt
lf f : G -+ G' is any group homomorphism, then/ is one-one if and

only if kerf: {e} , where kerfis the kemel of /&e isanidentityof

a group C .

crl 5 qR m, ntln Wlo d, ni fuq dftq fu :

If z, n are positive integers, then prove that :

(a+ib)'" +(a-ib)'n =z(o' *b')'* *r(:r^'or)
OR

C+isfrft + ftq M or drrryf, sra otfuq :

Find summation of following series by C+iS method :

^ cos2d cos39cos6r_-+-_---cc2p
Section - 'C'

ftqiErd w-if d sr-t tr
Solve the following questions : (sx5=25)

qr{ I q@qutq erqdf now eo\ ero dfrf dr {rr c?Fn t fu pae
rrrTrnq Eq fi B rCi ,

Find Non-singular matrices Pand Q is such that PAQ is in the Normal
form olthe matrix :

(4) Codc No. : S- l5tl

d-{d qR kerf ={e},wai kerf, / ai erfu t nqr e, H{6 G ;nr

aerro srq{q t t

lf f : G -+ G' is any group homomorphism, then/ is one-one if and

only if kerf= {e} , where kerfis the kemel of / & e is an identity of
a group G .

crT 5. qR m, ntti Wfo a, d ft"q dfuq 16 :

If lz, r are positive integers, then prove that :

\a + ib)" +(a - ib)m 
n 

=2(ot*6' 1''2'.or[' 61' b 
I' \ ' [n a)

OR
c+isfrB t frq r}ot or drro-a sro dftg:
Find summation offollowing series by C+iS method :

^ cos2d cos3dcosa__+_____co2E
Section - 'C'

ftqifu( c!-fi d sff tr
Solve the following questions : (5x5=2s)

yrq I Effiqotq silqit pn-{{I eo} sro dftC u} gfl ciFR i fu pnq
gTllrlrq 5q { t wEi 

'
Find Non-singular matrices Pand Q is such that PAQ is in the Normal
form ofthe matrix :

[r 2 3l
l, 2 tlA=t I

11 3 2ltt
lz r rl

tr 2 3l
l. , r IA=l Ill 3 2ltt12r3l


