D-3159
B. A. (Part I) EXAMINATION, 2020
(01d Course)
MATHEMATICS
Paper First
(Algebra and Trigonometry)
Time : Three Hours | [ Maximum Marks : 50
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Attempt any two parts of each Unit. All questions carry
equal marks.

THE—1
(UNIT—1)
1. (@) TIfeRed aTegg @ SiIfd qei [ S S :
1 3 4 3]
2 -6 -8 -6
39 12 9
-1 3 -4 -3

Find the rank and nullity of the matrix given below :

1 3 4 3]
-2 -6 -8 -6
39 12 9
-1 -3 4 -3
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Define Hermitian matrix with example. Prove that
every diagonal entry of Hermitian matrix is real.

I f:A—>B T g:B—>C T Tdbd JADBEH
yfafEor 2, @ fig o & gof A C N 1@
T TBTEH gz Rl e
(gof) ' =ftogl

If f:A—>B and g:B—>C are two one-one

and onto mappings, then prove that go f : A — C is

also one-one and onto mapping and

(gof) " =flog™.

THE—2
(UNIT—2)
1 2 0
TR B MG A=[2 -1 0 0 e
0 0 -1
FHIGRY BT HIE HRAT @ | 31 A~! AT P |
1 2 0
Show that the matrix A =|2 -1 0 |satisfies its
0 0 -1
own characteristic equation. Hence find A~!.
arere fofer & & BT -
2x+3y+z=9
xX+2y+2z=6
3x+y+2z=8
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Solve by matrix method :
2x+3y+z=9
X+2y+2z=6
3x+y+2z=8
e o @ W Sl A7F der
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A=
_6 2_

Find all the eigen value and eigen vector for the
matrix :

A:

(UNIT—3)

TGO 203 +x2 = Tx—6=0 Bl B DI, Adlch
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Solve the equation 2x> + x2 —7x —6 = 0, when the
difference of two roots is 3.

Sfyd uferemge gR1 ffoRad SiaxT 4 TR 18
g2
¥ +6x?-Tx-4=0

By proper substitution remove the second term of the
equation :

¥ +6x?-Tx-4=0
Bre fafer ¥ THHR Bl gl BITT -
X3 —18x-35=0

Solve the equation x> —18x —35 =0, by Cardon’s
method.
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State and prove Lagrange’s theorem.

g Iy f& 37 SugcRl &1 IS Th Sude™
I & |

Prove that the intersection of two subrings is a subring.
R el W B TR BIRT Td Rig AR
TH1E & °qYd el B GG {1, -1,i,~i} O Wfbar
& I U URMAT el T8 © |

Define finite abelian group and prove that the set of

fourth roots of unity {1,—1,i,—i} forms an finite
abelian group with respect to multiplication.
TPR—5
(UNIT—S5)
IS n IS O QIS &, AT g P fd

— |+l
(1+i) +(1-i)" = 2@* cos%

If n is any positive integer, then prove that :
n

(1+i) +(1-i) = L) cos 2T
g sin(9+i(|))=tanoc+isecoc, 79 Rig dIfg o -
cos20cosh2¢ =3
If sin (0 + i ¢) = tan a + i sec &, then prove that :
cos20cosh2¢ =3
g FIfor fb -

32¢c0s°0 = cos 60+ 6cos40 + 15cos 20 + 10
Prove that :

32¢c0s°0 = cos60+ 6cos40 + 15¢c0s 20 + 10
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