3 (Sem-1) MAT

2016

MATHEMATICS
( General )

( Classical Algebra and Trigonometry )

Full Marks : 60

Time : 3 hours
The figures in the margin indicate full marks
for the questions

Answer either in English or in Assamese

PART—I

1. Answer the following questions : 1x7=7
eTS g epearad Tes w4

(@) ls the following statement true for any
complex number z?

z T @I @1 wibe W4T M ooy SRed
ST 2

|z|zL2(JRe 2|+ [Im z|)

5

(b) If o, B, y are the roots of the equation
x3 + px? +r =0, then Zopf=7

x® + px? +r =0 TR T2 o, B, ¥
2, Zaf=?
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(@)

(e)

(g)

AT

(2)

Is it true that

!
2y

amp

J =ampz +ampz,

for any two complex numbers z; and z,?

2z % z, R @ 01 wlow ;2
amp[—J =ampz +ampz,
TFECh Smer ?

Find the limit of the following sequence :

TE SEAoM 1 Tl
{n + 1}”
n
Is the following series convergent?

were fral CIRch SRt = 2
02-242 242

State Gregory’s series completely.

crrfaa o s foran 1

Write down the relation among AM, GM
and HM.

AM, GM & HM 3 WI&q =0 fora |

( Continued )

(3)

PArRT—II

2. Answer the following questions : 2x4=8

o [l ARSI

{a) For any two complex numbers z; and z;,
prove that

Re(z; 2,) =Re(z;) Re(z;) ~Im(2) Im(z5)

7, WF 2, R A o1 Gl FRIA AT AT
@

Re (2 7,) = Re(2;) Re (2,) ~Im () Im(2,)

(b) Examine if the sequence
2n-7
i =
{un) {Sn +2}
is monotonic increasing.

(U ) ={§2;;} SEECH «IE AT A

=T, AR 0

(c) Find the minimum value of x+y+z,
where X, y, z assume positive values
subject to the condition %+%+l =8,

z
XYz IO T VA AF L+ +1=6
B X +y+ 29 A I foem 4
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(4)

(d) Ifa,p and y are the roots of the equation
x3 +p)c2 +gx+r=0, find the value of
=1

o

x3 +ch2 +gx+1 =0 TR T'I'G#{BT a, B
e y 20, L1 AW Tferer |
o

PART—III

3. Answer any three of the following questions :

5x3=15

wag i e FofRb e Teg v

(a) If o and P are the roots of the equation
x2 —2xcosf+1 =(, then show that the
equation whose roots are o and p" is

x2 ~2xcosnf+1=0.

x? ~2xcos8 +1 =0 FNFIE Yo [ o0 T B
TE, e @ o W Bt T @R
A 29 x2 —2xcosnb+1=0.

(b} Prove that the roots of the equation
1 2 3
+ +
x-1 x-2 x-3
are all real.

o9 9 A
1 2 3
+ + =
x-1 x-2 x-3 .

FARFI SIBIRCAT T T 2 |

=X

A7fLT ( Continued )

(c)

(@)

(e)

AT/17

(5)

If @, b, c are all positive and a+b+c=1,
then prove that

M a b c EG FRE WO T
a+b+c=1, (908 2T F9 &
L, olies 1
l-a 1-b 1-c¢

5.3
2

Examine the convergence of the
following series :
o IO SRS <3 4 :

2 3 4
£+l x_+1_'3_.§_ L?..Ex_.q- (x>0
1 2 3 24 5 2:4.6 -7

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

that the sequence {u, }, where
1.1 1

U, =1+—+=4+-+—
2¢ 3 n

is not convergent.

ot e RO TR @ B

STECHT AT IR TYSA @ S {u, ), TS
11 1
T e ok T
. 2 n
SR 727 |
{ Turn Over )




(6)

PART—IV

4. Answer either (a) or (b) :
(@) 52T (b)3 Teq ¥4 ¢

(@ () If (3f) sin@® +i¢) = tan (x +iy), show
that ((T4631 ®)
tan® _ sin2x 5
tanh¢ sinh2y

(ii) Show that (g s @)
] _1(b
log| 2= lb) = —2itan”" (—)
a+ib a

Hence deduce that (1 (LSAA )
a-ib\| _ 2ab
tan{ilog(-——-——a+ib] = ——-—-a2 3 .

() () If (=) -2 <9 <Z, prove that (&=

F @) 1
1 n26-Lttan?0+—tan®0—--
10g(sec€)=-2—ta.n ) 4rtan = 2
() If () sin@ = xcos(0 +0), show that
(crq.ea @)
- %3 .
0 = xcosd — %sm2ot —-?cos?:a
A
Tsin4a+--- s
( Continued )

AT[17

(7))

5. Answer either (a) or (b) :

(a) FEHT (b) 3 Te 91
{a) (i) Solve by Cardan’s method : 5
I Ffers LW 3997 :

x3 +6x+7=0

(i) Examine the convergence of the

series Zun_s where
n=1
2:4-6--2n n 5

n

Yu, RIGR Sfener {vR w91, T
n=1

nT P08

2.4.6--2n n

{b) (i) Define bounded sequence. Prove
that a convergent sequence is

bounded. i
& @ @ Fg 99T I @
L‘]ﬁ 15”‘{1\7{% W W |

(@) If oy, 00y, -, 0, be the roots of the
equation

xm +p1xn--1 +p2xﬂ—2 +-+p, =0
(P, #0)
A7/17
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(8)

show that
2 2
0’.1 +a2 1
“L>22 - — (pp, ~1)-n
2 A1ty P " ®
xn +p1xn.'—1 +p2xn—2 +....+..pn ={)
(Pn #0)
G TAR 0, g, -, 01, T,
(ST @ -
%, .2
of +a3 1
——= 2 (P Py ~1)-n
0yCy P "

6. Answer either (a) or (b) :
(a) T4 (b) T &g 34 :
(@) (i Prove that the following sequence

converges to a limit lying between
2 and 3 : 6

Sore ¥l SE@G 2 W 39 WIES AL
9OIE SSTRe % 6T A 4
1 s
{u,}, where (¥'9) u, =(l+—)
n
@ If x, y =z are positive and
x+y+z=1, then prove that
8xyz£{l—x)(1—y)(1—z)$% 4

7fe X, Y z N YUFE x+y+z=1,
(O@ &9 91

8
8 <l-x1-y-
xyz < Jl-yl-2 < 57

ATI1T { Continued )

(92)

(b) (i) State Leibnitz’s test for alternating
series. Prove that the series

1.1 1
le—t === d oo
2 3 4
is a conditionally convergent series.
1+4=5
oo garmr f wfenfaer «Rsibe
i fers | e 41 (1
1, i S
2 3 4
CIACHT TEACHTF S |

(i) f x, y, =z be positive rational
numbers, then prove that
2 2 ayxrytz X+ y+z
(w ] 5 Eghigs Z(Mz\

x+y+z— 3 J 5

MM x, y, z TS AR WA =], (50T
o9 T4 @

x+y+z
(x2 +y2 +z2]

X+y+z

x+y+z)x+y+z

= x*y¥z*® 2( Z

* k&
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