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J-174
B.Sc. (Part-I) (Old Course)

Examination, 2021
MATHEMATICS

Paper - |
(Algebra and Trigonometry)
Time Allowed : Three Hours
Maximum Marks : 50

Minimum Pass Marks : 17
A ;. w aed e § TRe T 9 e & am @
g Difore| It yer & 3 w2l
Note : All questions are compulsory. Answer any two
parts from each question. All questions carry
equal marks.
gbis-1 / UNIT-I
Q. 1. (a) =@EY & R & 3w {(3, 4, -1), (1, 2, 0),
(1, 0, 1)} Hada: w7 2l
Show that the subset {(3, 4, -1), (1, 2, 0), (1,

0, —1)} of R3is linearly dependent.

J'1 74 PITIOI
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(2)
10 2

(b) 3MGE A=|0 2 1| @I AHTEIVE THIGROT

2 03
T PRt 3R wfia B 6 a8 A R

T B & 3R gaa gfaam Ff J1d S|

Find the characteristic equation of the matrix

0 2

1| and verify that it is satisfied

1
A=0
2 3

2
0
by A and hence find A1,

5 4

S A=[1 2

} & I A 3R 3mEE
afeelt &1 o B
Find the eigen values and eigen vectors for

the matrix :

S



Q2. (a)

(b)

J-174

(3)
gpre-1II / UNIT-II

g Do :

X;+ X+ X3 =0

X+ 2X,— X3 =0

22Xy + X, + 3%3 =0
Solve :

X;+ Xp+ X3 =0

Xy + 2X,— X3 =0

22Xy + X, + 3%3 =0
gg videer sa Hfo st TaxoT x3 — px2 +
QX -r=0F A g0 o, p T UBR & &
at+tpB=0
Find the condition that the two roots a,  of
the equation x3 — px2 + gx — r = 0 are such

that o + B = 0.

PITIOI
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(c)

(a)

(b)

(4)
AT x3 — px + q =0 & & Jar & F9
BN & fod smows ufiey s BifoR|
Find the condition that two roots of the
euqgation x3 — px + q = 0 are equal.

gbe-III / UNIT-III

g @i 6 T g G # wafrwar &

e o e yeR ¥ oRenfya @
a=b(modH) < ab™' eH
UEh geddl Tag g &l
Show that the relative of congruency in a
group G, defined by
a=b(modH) <« ab™' eH
is an equivalence relation.

IR T B foRed dur g SifsR

State and prove that Euler's theorem.
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(c)

(b)

(c)

(5)
B T @ foiked dur R S|

State and prove Formate theorem.
gpR-IV / UNIT-IV

e @1 aRUING DIfo td 0 JaTexoT

Qo -

(i) gofebra s

(i) &=

Define the following with an example :

(i) Integral domain

(i) Field

g o te QUie I & STHAS0T 0 a1

U ST e @ gl

Prove that the characteristic of an integral

domain is either zero or prime number.

R & aRumT JereRor Afea Ry |

Write down definition of Ring with examples.

PITIOI

Q. 5.

J-174

(6)
gBis-V / UNIT-V

(a) oz R :
sinh™"x =tan h‘1L
N1+ x2

Prove that :

sinh ' x =tanh™'—=

V14 x2

(b) FrafoRea Sl &1 anwea sa HfoR

(i) 0036—100326+1cos36— ........
2 3

. , 1. 1.

(i) siN6-—-sin20+_sin30—........ 00
2 3

Find the sum of the following series :

: 1 1

(i) 0036—500326+§cos36— ........

(ii) sin6—%sin29+1sin36— ........ 0



(7)
(c) S-UMIER Y9I &1 YN IR THIGRUT &

DT -
X' +xt+x3+1=0
Use De-Moivre's theorem to solve equation :

X' +x4+x3+1=0
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JN-174
B.Sc. (Part-I) (New Course)

Examination, 2021
MATHEMATICS

Paper - 1
(Algebra and Trigonometry)
Time Allowed : Three Hours
Maximum Marks : 50

Minimum Pass Marks : 17

A : YD TB5 I &l WA & AT AHA 2| TAD T
® 3 T &

Note : Attempt any two parts from each unit is
compulsory. Each question carry equal marks.

gbrR-I / UNIT-I
Q. 1. (a) RFHG FURRT & Fedal & = Mg &

Hhd A DIfC :
0122

A_|1 123
2223

2 333

JN'1 74 PITIOI

(2)

Find the inverse of the following matrix by

elementary transformation :

N N =~ O
W N -~~~
W N DNDDN
W w wmN

1 2
(b) uﬁ:Azl }FﬁAG—4A5+8A4—12A3+
-1 3

14A2 31 A % o Rad Tgue | b Dol

1 2
If A:{ } express A5 — 4A5 + 8A% —
-1 3

12A3 + 14A2? as a linear polynomial in A.

(c) = sagg & 3= 9= 3R smeTE wfewr A

P :
5 4 2
A=|4 5 2
2 2 2

JN-174



(3)
Find the eigen values and eigen vectors of

the following matrix :
5 4 2
A=/4 5 2
2 22
$or5-1I / UNIT-II
Q. 2. (a) = wHieROl @1 sgg fafr & g@ difow

X—2y+32=6

X +y—4z=-7
5x -3y +2z=5

Solve the following equations by matrix

method :
X—2y+3z2=6
3x+y—-4z=-7

5x -3y + 2z=5
(b) =1 THRUT B & i -

6x8—25x5 + 31x* —31x2+ 25x—-6=0

JN'1 74 PITIOI
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(4)

Solve the following equation :
6x8 — 25x5 + 31x* — 31x2 + 25x — 6 = 0
= TeReT & FEA [y 9§ & difore -
x3-21x-344 =0
Solve the following equation by Carden's
method :
x3-21x—-344=0
gprR-III / UNIT-III
aft R, Wwa A ¥ e geaar o 2, df g
it f6 R ff 990 A § o6 Jeaal I
gl
If R is an equivalence relation in the set A,
then prove that R~ is an equivalence relation

in the set A.



(b)
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(3)
gt a, b € G @ TR ax = b 3R ya = b,

G ¥ afgda &1 I=d £
If a, b € G then the equations ax = b and

ya = b have unique solution in G.

Q%A:[QSMJ s B:(12345j ~ AB

23154 23154

3R BA 3@ il

12345 12345
If Az( ] and B:[ ] then find
23154 23154

AB and BA.
gBrs-IV / UNIT-IV
TeRar & goyd o fofae sk fag
Il
Write and prove fundamental theorem on

homomorphism.

fog ofse o am a3k e & ane aftas

T B T UH a0

PITIOI

(c)

(b)

JN-174

(6)

Prove that the set of all complex numbers is
a ring with respect to addition and
multiplication.
fcase fo iy @t & wgoa #hda
ity & 2
Show that the set of complex numbers is not
ordered integral domain.

gBiR-V / UNIT-V

s o &

X

tanh'x =sinh™
\/1—x2

Prove that :
tanh 'x =sinh™" X
\/1—x2

g ofew

log tan E+i5 —itan"(sin hx
gtan( 5+1% ) ~itan”!(sinhx)



(7)

Prove that :
T .X . 1y .
logtan| —+i— |=itan™'( sin hx
gtan( %+1% | =itan " (sinh)

(c) IR o 3R B TR x2 —2x + 4 =0 & T
g, d9:
nm

o +p" =2 cos—

If o and B are roots of the equation x2 — 2x

+ 4 = 0 then prove that :

nn
o +p" =2 cos?
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