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B.A. (Part-I) Examination, 2020

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

Minimum Pass Marks : 17
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: Attempt all the five questions. One question from

each unit is compulsory. All questions carry equal

marks.
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With the help of elementary transformation,

find the inverse of A where :

12 1
A=|3 2 3

11 2

= smg & i den Riwar sa @i -

0 1 -3 -1]

10 1 1
3 1 0 2
11 2 0

Find rank and nullity of the following matrix :

0 1 -3 -1]
10 1 1
3 1 0 2
11 -2 0
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Prove that eigen value of Hermitian matrix is

real.
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Prove that the eigen value of a unitary matrix

are of unit modulus.
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Write and prove Cayley-Hamilton theorem.
g fafr & = wWieRoll & &A@ &
Hifoe :

X+y+z=6

X—y+z=2
2x+y—-z=1

Solve the following equations by using matrix

method :
X+y+z=6
X—y+z=2
2x+y—-z=1
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sin® —cosO

Q. 4. (a) g Az[cose Sine} & Srfeeivts a=

Q. 5.
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Find Eigen value and corresponding Eigen

vectors of matrix A{C.OS6 sin }
sin —cos0
10 2
(b) 3TGE A=|0 2 1| & 3HeTeoE THIERON
2 0 3
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Find the characteristic equation of the

matrix :
10 2
A=0 2 1
2 0 3
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If the roots of the equation x3 + 3px2 + 3qgx +
r = 0 are in G.P. then prove that : p3r = g3.
FHIGOT 9x3 — 6x2 + 1 = 0 P PreA afr F &
HifoTe |

Solve the equation 9x3 — 6x2 + 1 = 0 by
Carden method.

FHIHOT x* — 3x2 — 42x — 40 = 0 P THKT (A1
J & ool

Solve the equation x* — 3x2 — 42x — 40 = 0
by Descarte’s method.

IfE o, B,y THBROT X3 —px2+qx—r=0,r=0 P
ot & 99 a8 oo ad difse e qa

1 1 1
By+—,yo+—,ap+— &
o 5 y gl

If o, B, v are the roots of the equation x3 — px2

+gx—r =0, r =0 then find the equation

whose roots are By+l,yoc +1,aB+1.
o p Y
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Write and prove fundamental theorem of
homomorphism.

g oot & &1 el &1 was 3uaaa
gt 2

Prove that the intersection of two subrings is
subring.

mis v fofee sk g S

Write and prove Lagrange’s theorem.
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Q. 10. (a)
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(7)

Q" is the set of all positive rational numbers

and let the binary operation * defined as

follows in Q* :
a*b:a—zbiv‘ abeQt
Prove that (Q*, %) is an abelian group.
gBiR-V / UNIT-V

AR gy fofae sik fag S

Write and prove De-Moivre's theorem.

Rrg B

Eg;seeji ':;22;: =sin90 —icos 90
Prove that :

(cos 0 +isin0)* — sin90 —icos 90

(sin®+icos )

g oo :

n
(1+1)" +(1-i)" = 2(2)”.(:03%”
P.T.O.

(8)
Prove that :

(1+i)" +(1-0)" = A3 cos")

(b) afE x+%=2cos€), a g ofse

& x* +i4 =2cosnd
X

1 .
aem x* ——; =2isinno
X

If x+%=20036, then prove

that x4+i4=2003n9 and
X

x4 —i4=2isinne
X
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