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NJ-1266 ,
B.Sc. (Part-I) Examination,
- Mar.-Apr., 2023
MATHEMATICS
Paper - |
(Algebra and Trigonometry)

Time Allowed : Three Hours

Maximum Marks : 50
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Note : Answer any two parts from each question. All
questions carry equal marks. |
soe-1 / Unit-I
Q. 1. (a) R TRl B T ¥ A T S,

ol

By elementary transformation find A~!, where :
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1 2 =2 \’

(b) 3EE A=|2 &1 i ST TS

g W N
~N AW

T AL w vy BT B
S = dfks . S

Find row rank and column rank of the matrix

and verify that column rank =

>

1
W N -
aw N
~N AW

-

row rank.

1.4
(c) M 5 Mg A=|5 2 6
| 2.3

Sel-RiHeeT W B W wxar 2

el

: (4.1 3
Show that the matrix A=|5 2 6

2 -1 -3

satisfies Caley-Hamilton theorem.
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(3)
s®R-II/ Unit-II
Q.2 (a) Toigy & A & vewm aw e fow
6 % :
X + 2y + 32 = AX
3x +y+2z=Ay
2Xx + 3y +z = Az
Show that the only value of A for which
following system of equations have non-zero
solution, is 6 :
X + 2y + 3z = AX
3x +y+2z=Ay
2Xx + 3y +z = Az
(b) gz 5w f6 x® + 52+ 3x — 9 = 0 BT 0B
ggeie g & foraa! agddl 2 &l Wl gl @
9§19 Sl
Prove that x3 + 5x2+ 3x — 9 = 0 has a
multiple root Whose multiplicity is ‘2. Also find

all roots.
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(4)
(c) TEROT f(x) = 2x* + 3x3 - %2 — 1 :oa;.”"

N vl T Hfwel

Find nature of roots of the equation f(x) = 2x*
+3x3—x2¥1 2.0
$BR-III / Unit-III
Q.3. (a) 100! & 3 & fom gL © ?
How many zeros are thére in the end of
1001 ? ‘

(b) fog ST 5 5d T G & & IR H,
qun H, @1 F@Rrs Hy N Hy, G @ &6 TR
orar &1 |
Prove that mtersectlon H, N H, of two
subgroups H1 and H, of a group G is a
subgroup of G.

(c) aic H, G ﬁ@aﬁzm‘wm%,ﬁrm
£w 75 H, G @ U5 JRIWRI ST 2
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(3)

ifHisa subgrouh in G of index 2, then prove

that H is a normal subgroup of G.
$@R-IV / Unit-IV

Rz oo & wgg wweRa f: G —» G

ker f = {e} 7

Prove that a group homomorphism f: G — G'

is an isomorphism iff ker f = {e}.

Rz Sifse 5 v R R g0 9o fed © ald

i ot R & Pree Pl o oo 2

&l ‘

Prove that a ring R is without divisors of zero

iff cancellation laws hold in R.

(c) T dm F ¥ fag diwe e

Q. 4. (a)
(b)
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(6) ,.
b

In any field F prove that :

@)y'=a'b?'w abe Fanda=0,b=#0
goE-V / Unit-V
Q. 5. (a) o cosO+sine=+2cosh, dr fig P i

cosO —sind = \/Esme

If cosB+sin0=+/2cos6, then p'rov;e that
cosB -sind =~/2sind.
(o) oz @i
log(1+itana) =log, seco +io
Prove that -
| log(1+itana) =log, seca Fiot

(c) Taz difze -

101 1 | 1
Fous 0 U2 dF = —
35779 1113 TP =3
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(7)
Prove that :

) + ] + } +
8.9 79 113

uuuuuu

1
upto « terms =%
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