
G-20-20 Roll No.
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B.Sc. Part I
MATHEMATICS

PaPer I
(Algebra and Trigonometry)

Time:3Hoursl t MAXMUM MARKS : 5o

ta : relus 'e1' qqfls rrr{ H-t nql 3{Frqrd t r s€ sfll-

gFr*-r * qqq YB q{ fuor qri r uus 'd' Eg

s{tq *ER 6l *{ sus'q'fl{ Ef,{q rFR q.r tl
Note : Section e' is Obiectiue tgpe and is compulsory: It

should be urilten on tlw Jirct page of Answer-

book. Sectton'B' is Short ansu/er type and Section

'C' is Long ansiler tYPe.

qug 'ed' (Section 'A')

agffiqqw
(Multiple Choice Questions)

ftffi re{Fii qt {Fd si- 1x 1O= 1O

Fill in the blanks :

(i) ut{trr+. 3{r'11651{-orr q*' """"""" ttr tr
The inverse of an elementary matrix is an

P.T.O.



l2I

rSEIt-dT 6 t

If a matrix has only one column then it is
called a ..........:.. .

(iii) nfr qrd $T gfi {mq.{ur ' qf, {qdr t r

An equation of ttre nth degree has ..........
roots.

(M ls, urfr+wr fr *q1 I i qFtqffiil q{i tn
x

qqFqfdd {6dr t q*^ """""""" otenr t r

An equation which r mains unaltered by

1
changing xinto ; i" called a ............ .

(v) W*IR={(x, a):x,ye NdelT x+A=8},frR
ot fit = {..............}.

RelationR= {(x, U): x, U € Nandx+ U = 8},

then domain of R = {.. ........}.

(vi) fr aq'r YFffrq crl t, ..' OT Yftrfrq

tm tr
If the inverse of an element a in a group is

crl, then the inverse of a-r is

(vii) qfr,{Tt G qi Gfr qqri$TFm

orercr t r

G-2O-2O



t3l
A homornorphism of G into itself is called

... of G.

(viii)qm RFI R 's-{a{rdT tqR R+A
{t+d{ 3reqdt HI {ur;I$o vfq =rt1 t I

A ring R is . ... if multiplication of two

non-zero element in R is not zero.

(ix) qR r, eti *rq T:Ifq. A, fr-
(sin0+icos0)^=

If n is any positive integer, then :

(sin0+icos0)^=

(x) ril"I Gfdf{q- log (- l) = ........... .

Find the value of : log (- 1) =

E[ug 'q' (Sectlon 'B')

ag'rmta rr? 3x5=15

(S,hott Ansruter TVpe guestions)

+e- qS qfq err eTFrfff t r roo yrqi ti str frfqq r

Note : AtL the fiue questtons a-re compuLsorg.

Ansuer uitlttn 70O usords.

1. <Triil fq- ns Hr Bqsgqq {(s, 4, -t), (r , 2, o\,

(1, O, -1)) tb*.d: qrde t r

G-2O-2O P.r.o.
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Show that the subset {(3, 4, -l), (1, Z, O),

(1, O, - 1)) of R3 is linearly dependent.

eIqEII / Or

fus qtftTq td.{fr eTr%6 + f,r<-frrfr BTt-{iq q=it +
{qn sn{tq qkr tFs6d. Ekl.,r dt t r

Prove that the eigen vectors corresponding to
distinct eigen values of a matrix are linearly
independent.

z. qF( sqtfr{q # + p* + qx + r = o +A Tiit sr frrr
ffi ao * enq< A, fr fuE *lfqq-

p3-4pq+8r=0.
If the sum of two roots is equal to third root of
the equation.d + pP + qx + r = O, then prove
that p3 - 4pq+ 8r = O.

o{WtI / Or

tr cr, B, y fa{kl f - p* + ctx-r = o * 1o t, fr

€qiqr{ur {rd *ttrrq tdsil W pT * 1, rn * }, oB * I
tl 

cr

If cr, B, y are the roots of the cubic f - p* + qx-
r = O, find the equation whose roots are

rtI
Fy +:,ycr + i,o0 + 4.

cxpy
G-2o-2o
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B. =rR-f , X --> Y elx g : Y -+ zq-ffi 3{t6KzF gfufu-iq

t, ft fua qffqq fu soJ: x -> zfi qA;s1 errer<-o t r

If J: X -+ Y and g : Y --> Z be one-one onto

mappings, then prove that the mapping goJ:

X -+ Z is also one-one onto.

o1qcfl / Or

fq-e qrtqq fq. ffi q{6 G+ A ei-{qdi *. Uurme
+-r yfilmtq Eq+ qffiii ql sC sq + 1urlm-e-h
E{lcR ttor t r

Prove that the inverse of the product of two
elements of group is the product of the inverses
taken in the re\/erse order.

4. fq-6 sitqq qEF qfrtq qT6'Br y-&d lfd-srfr sFdfu{ur
gr: u*t+ q15*n tr
Prove that isomorphic image of a cyclic group is
also cyclic group.

3Tq.n / Or

f€-6 ifq\ qrri Wfm.l +-r vgqq r utqruUr fr'r ne{r

1oTr + {i+qii -+ Fq d qoq tor t r

Prove that set of all integers I is a ring with the
compositions of addition and multiplication.

G-20-20 P.T.O.



i6l

s. qft x * ! = 2 cos e, n] fis-e dfqq fu-

*^*+=2cosno'

I
If x + L =2cos0, then Prove that :

x

,.^* 1 
=2cosnO.'xn

31elEfl / Or

fire +tfqqtu-

t,.[tbe#)=#
Prove that:

t.,,[tbs#)=#
qug'q' (Section 'C')

Eln wafie vw 5Y$=25

tlong Atrsuter TgPe Buestions)

+e- qsfi fq vsq srFrqd t r soo vr<ti s+r frFrq t

Note: ALL the Jiue questtons ore compul'sorg'

Answer tulthtn 3OO words'

G-20-2o
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l. al ssrqrq Fq i|, q<Fog eft{ {ssi qrfd

uro eiFqq-

Find the normal form of the following matrix
and find its rank :

sTTqt / Or

{ig*orn t I

Hamilton theorem.

2. .rrrc tcfq t EdT *tfqq-
' 2xt+Sh,rx3=9,.

x + 21<2 + 2,xg= 6,

3x1 + xr+24- 8.

G-2O-2O p.T.o.
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Solve by Matrix method :

2x, + 3xz+ x3 = 9,

x+2xr+2xr=6,

3x1 + x2+2xr= g.

3IWil / Or

ffirt lqfu gnr qfr+{ur # - 3* - 42x- 4o = o fr1

5qeifrq r

So1ve the equation .r4 - 3P - 42x - 40 = O by

Descarte's Method.

s. fui-q q+q 61tdfuq gq nrg otFqq t

State and prove t agrange's Theorem.

3Tq-ett / Or

nr6 q1fsrq f6 r+6 T*tq q{6 qr 3Tad q{6 tdr
tr
Prove that energr cyclic group is an abelion

group.

4. fire qtFqq *q s1d e qgqq n g@sTRdr trT vw*I
gqf,rvwqtntr
Prove that the relation of isomorphic in the set

of all groups is an equivalance relation.

G-20-2o
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3{qE{T / Or

fire qtfqq v+*- ta q+ WHiq vr< etor t r

Prove that every field is integral domain.

5. fr tan (a + 0) = x+ ty, fr FreElkq-
(i)P+a2+2xcot2u=1,

(iil .lP + A2 -2y coth2B + I = O.

If tan (o + F) = x + iy, then prove that :

(il .iP +f +2xcot2a"=1,

(iil .lP + A2 - 2y coth 2P + 1 = O.

sTqE{T / Or

fs-6 6lfqq-

rc (2 t\ r(2 1\ r(2 1)
a = [d 

*v 
)- a[3t. F ). e[F *F 

)

Prove that :

rE (z r) r(2 t\ l(2 1)
a=(E* z)-E[E .F)*s[E *F)

OOOOOcOOOOO

G-20,-20 e/5oo


