AE-1211

B.Sc. (Part-1)
Term End Examination, 2016-17

MATHEMATICS
Paper - I
Algebra and Trigonometry

Time : Three Hours] [Maximum Marks : 50

e gt g SfEd € U U H ®IE & 9
T HIST| Tt gH % 3w gHA ¥ |

Note : All questions are compulsory. Answer any two
parts from each question. All questions carry equal
marks.

TS / Unit-I

1. (o) =T f g ot Afgam =t P+iQ &
®Y9 § oI W Ghd , Sl P adl O
I g 2
Show that every square matrix can be

expressed as P+ iQ, where P and Q both
are Hermitian.

262_BSP_(7) (Turn Over)



(2)
(b) SWET T R3 &1 STIH=A {(3.4,-1),
(1,2,0), (1,0,-1)} Yfasha: W |

Show that the subset of R3 {(3,4,-1),
(1,2,0), (1,0,—1)} 1s linearly dependent.

(¢ zw & fedt dfcwm & f=-fu=
S AT o 9 ST 9ieyl TeeEa:
@A B S
Show that the eigenvectors corresponding to

distinct eigenvalues of a matrix are linearly
independent.

THT8 / Unit-11

2. (@) A QA p & o AFT & fow aieEon
x+ty+z=6, x+2y+3z=10,
x+2y+Az=p °hl

() *E @ TE T
(i) TH Afgda za ¥;
(iii) S BA §?

For what values of A and p the equations
x+ty+z=6, x+2y+3z=10,
x+2y+Az=p have

() no solution;
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(3)
(@) an unique solution;
(iii) infinite solution ?

Ife FHR B3+ pxl+gx+r=0 % HA
o, B, y T, q FHEW AR S g

GBY%|

B+y’oc+y’oc+[3

If a,B,y are the roots of equation
¥ +px2+gx+r=0, then construct
equation whose roots are

o« B v
B+y’oc+y’oc+[3

THe  fafy ¥ =gdemr et
¥ -3x2-42x—-40=0 & TA HIGT|

Using Descartes’ Method, solve the
biquadratic equation  x*—3x% —42x
—40=0.

TS / Unit-II1

afg R Tt 9= 4 § qogar 4999 g,
sy fm B! o 4 W Jouar Hew ¥

262_BSP _(7)

(Turn Over)



(4)

If R is an equivalence relation in set A, then
show that R~! is also an equivalence relation
in A.

(b) < T oA dRmg el &
qq=d Q,, Hfhan * & W e 9

- ab
A T, SRl a*b="7Vab €Q,.

Show that the set of all positive rational
numbers (., forms an abelian group with

ab
operation *, where a*b=7 Va,b €0, .

(¢) GUH g ¥, Hc G @& H, G & ST
B Al SR wed AR aecH beH
= ab'eH, & b!, b F Flaam T
fag whifsT
G is a group, H c G, then H is a subgroup

of G if and only if a € H, b € H= ab™
le H, where b7 is a inverse of b. Prove.

THTS / Unit-1V

4. (o) T % a>a!, G H TH @RI
g Afe R Faa afk G smEe B
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(3)
Show that @ — a ! is an automorphism of

G if and only if G 1s abelian.

b A f: R - R TH GHEHN

(&™) (Te )

E[ﬁﬁﬂﬂ%,ﬁﬁﬂ?ﬁ?‘lﬁﬁkerf@
amefead ghm |

If f: R — R is a homomorphic
(rmg) (rmg)

mapping, then show that ker f will be an
ideal.

(c) GfHg Femell & 9q=@ Hid QUi
¥id &I g1l Sy
Set of complex numbers is not an ordered
integral domain. Show that.

T8 / Unit-V
5. (a) <@z f&
(a+ib)% +(a—ib)% =
2(a2 +b? )%” cos (ﬁ tan”! 2]

n a

&l m, n UATCHE U T |
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(6)

Show that
(a+ib)n+(a—ib)"n =
m
2(a2 +b° ) A” Ccos (ﬁ tan ™! 2]
n a
where m, n are positive integers.

(b) ARG sin(0+id) = p(coso+isina), I

Tuisy TR
@0 P Z%(cosh 2¢—cosh26)

(7) tano =tanh¢-tanh 0

If sin(6+i ¢) = p(cos a+i sin a), then show
that

(i) p? :%(cosh 2¢—cosh 26)

(7) tano =tanh¢-tanh 0
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(7)
() ™= goft =1 A A SN

3
1 c
ccosoc—ac2 cos20c+?cos3oc— ...00

Find the sum of the following series :

3
1 c
ccosoc—ac2 cos20c+?cos3oc— ...00

262_BSP _(7) 5,180



