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D-3603
B. Sc. (Part I) EXAMINATION, 2020
(0O1d Course)
MATHEMATICS
Paper First

(Algebra and Trigonometry)

Time : Three Hours ] [ Maximum Marks : 50
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Answer any two parts of each question. All questions

carry equal marks.
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Define Hermitian matrix with example and prove that

every diagonal entry of Hemitian matrix is real.
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1 3 4 3]
2 -6 -8 -6
3 9 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
T & QTR -

1 0 2
A=(0 2 1
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Show that the matrix :
1 0 2
A=0 2 1
2 0 3

satisfies Cayley-Hamilton theorem. Hence find A™".
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2x) +3x +x3 =9
X +2x) +2x3 =6

3 + x5 +2x3 =8
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Solve by matrix method :
2x +3x +x3 =9
X +2x) +2x3 =6
3% +xy +2x3 =8
AR
233 +x2-7x-6=0
Pl T DIV, T a1 Al FT <R 3 7 |
Solve the equation
23 +x2 -7x-6=0
when the difference of two roots is 3.
e fAfy & fyend &1 g B
x3—18x-35=0.
Solve the cubic by Cardon’s method :
x3—18x-35=0.
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If G is a group and H be a non-empty subset of G, then
H is a subgroup of G if and only if « e H,b e H =

ab'e H, where b7! is the inverse of » in G.
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Define equivalence relation and prove that the relation
a=b (mod m) , the set of all integers I is an
equivalence relation.
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State and prove Lagrange’s theorem.
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State and prove Fundamental theorem on
Homomorphism of groups.
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Prove that the intersection of two subrings is a subring.
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Prove that every finite integral domain is a field.
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IS tan (o0 +iB) = x + iy, ar Rrg iforg o -

x2 +y? + 2xcot 2o = 1

Iftan (o + i) = x + iy , prove that :

x2 +y? +2xcot 2o = 1
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sina+lsin2a+Lsin3a+ ...... o0
2 22
Sum the series :
. 1. 1 .
sin @ + —sin 2a + —sin 3o + ...... o0
2 22
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(1+i)" +(1=i)" = 22)# cos”T"
If n is any positive integer, then prove that :

(1+i) +(1-i)" = 2(n/2)+1 cosnTjE
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