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MATHEMATICS
( General )

( Classical Algebra and Trigonométry )
Full Marks : 60
Time : 3 hours

The figures in the margin indicate full marks
for the questions

Answer either in English or in Assameseé

PART—I

1. Answer the following questions : 1x7=
&S fH epared Tl 0

{a) Is the following statement true for any
complex number z?

z R @ B A YR I S SR
IS5 ?

1
2
(b) If a, B, y are the roots of the equation

x3 + px? +r =0, then Saf="?
x3 + px? +r =0 IR FIIW 0, B, ¥
'@, Sap="?
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1z]2 —=(|Re 2|+ |Im 2])




(3)

(2)
PART—II
(c) 1Is it true that { ‘
z 2. Answer the following questions : 2x4=8
amp ;;J=ampzl+ampz2 o T 91 -
for any two complex numbers z and z,? (a) For any two complex numbers 2z, and 2,,
2 SI® 2z, & @en EBT GRS prove that
” Re(z 2,) = Re (z)) Re (2z,) ~Im () Im(z)
amp| — | =ampz; +ampz
(Z2J 1 ’ z SR z, R QT 701 &ibe WA AR A
SRECHT Sroic 2 EEINKH

Re(z; z;) =Re(z) Re(2,) -Im(2;) Im(25,)
(d) Find the limit of the following sequence :

S SO A Sferey (b) Examine if the sequence
{n+1}n { {un} ={2n"‘7}
- _ 3n+2
is monotonic increasing.
(€) Is the following series convergent? S 7
n —_—
=TS firl ofich1 SRR = 2 {”n}={3n+2} TP ¥ T W
P10 N, T, Y S T, {1

() State Gregory’s series completely.
IR e et e o

(c) Find the minimum value of x+y+z,
where x, y, z assume positive values
subject to the condition %+§+~1— =6.

(g9) Write down the relation among AM, GM =
and HM. X,y z SIS @ R WE L4+ =6
AM, GM 9% HM T T&® =51 147 | G x +y+ 29 D T [T F4T
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(4)

(d) 1Ifo, B and y are the roots of the equation

x2 + px? +gx+r=0, find the value of

Z%‘
x2 + px? +gx +r =0 TR T o, B
I y 20, Z—u%wm%%eml

ParT—III

Answer any three of the following questions :
5x3=15
o R e bt e Tl 4

(a) If o. and B are the roots of the equation
x? —2xcosf+1 =0, then show that the
equation whose roots are o and B" is

x% —2xcosnd+1=0.

x? —2xcosO +1 =0 FAFIR I ‘ﬁﬂ o < f
TE, ogea @ o wR BT T\
ARG 3°3 x2 —2xcosnd+1=0.

(b) Prove that the roots of the equation

1 2 3
+

x=-1 x-2 x-3

=X

are all real.
d99 R @
1 2 3
+ + =
x-1 x-2 x-3

HANEA HIGRCAR 97 T 2|
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(5)

(c) 1fa b, care all positive and a+b+c=1,
then prove that

1 1 1

+ +

l-a 1-b 1-c

MM a b, c OFE @ARE WA TF

a+b+c=1, CO@ AT PN A

1 i 1 i 1

l-a 1-b 1-c

»9
2

>2
2

(d) - Examine the convergence of the
following series :

W AR SRSl <[ 41 ¢

2 . 3 1. 4
£+lx_+_}:_3x_+1 3 S.x_+...(x>0)
1 2 3 A 5 D86 T .

(e) State Cauchy’s general principle of
convergence. Use the principle to prove

that the sequence {u,}, where
1. 1 1

Uy =l+=+=4 -+ —
2 3 n

is not convergent.

Ffoq wEy SRR mgRe @ o |

SACHT S T (IS ST {uy ), T
e 1

U, =lt=t—Ft=
n

HfSTa 72 |
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(8)

(9)
show that '
aiq +a% i ¢ (b) (i) Sta_te Leibnitz’s test for alternating
L2 - (pyp, -)-n 5 series. Prove that the series
R
2% oL g poxT %k - 4 b, =0 2 3 4
(pn #0) is a conditionally convergent series.
ARFAT TJoACH20] Oy, Chgy, oy Oy 200, i+d4=5
e @ forfem o e wfemfien AR
BB v T ford1 1 2/ <=1 @@
——==—(ppy -)-n 1 1 1

6. Answer either (a) or (b) :
(@) ©I2[T (b) ] Teq 341 :

(a) (i) Prove that the following sequence )

) If X"y, 2z b iti ;
converges to a limit lying between " () Y, 2z be positive  rational
6

numbers, then prove that

2 and 3: Y
were fiml Sl 2 | 39 WES e [x2+y2+zz] Sx*y¥z? 5[ Xty+z et e
GOta S TRel T¢I e AT A0 : xty+z ‘( 3 ) .
Iy |
{u,}, where (I'9) u, =[1 +}I) M x, y, z IS ARCE R =W, (o0
U A

(i) f x, y =z are positive and
x+y+z=1, then prove that | [xg +y2+22}x+y+z
4

Bxyzs(l—x]{lﬂ-yj{l—z]£2—87 X+y+z

M ox, y z @FEE HFE x+y+z=1,

* % %
(O3 A 91 A&

8
8xyz£(1—x](1—y}{1rz]£-2—7
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