3 (Sem-1) MAT
2017

MATHEMATICS
( General )

( Classical Algebra and Ttigbnometry )

Full Marks : 60
Time : 3 hours
The figures in the margin indicate full marks
Jor the questions
Answer either in English or in Assamese

1. Answer the following questions : 1x7=7
Tore Rl eIt Bet '
(@) f(x)=0 is a cubic equation and (x +a) is
a factor of f(x). Write all the roots of the
equation f (x] 0 if y+if is one of the
roots.

fx)=0 b1 Rgre 5Req FF f(xF 961
BeoATF (x +at). f(x) =0 FNFAT SGRAR T
o Ay +ip SO @

(b) Write true or false for the followmg
statement :

S fra SRR 1T 1S A1 T o
|2, + Z5|<| 2 |+]25| where (3°S) 2, 2, are
any complex numbers (R G - WW’I
R) |
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(c)

(d

(e)

(2)

If @) z=2, then (O®) I,z ="?

Where (3®) z is complex number (&f5a
R_H).

State De Moiver’s theorem.
& Tx=a Toreaco B
If o B, y are the roots of

ox® +bx? +ax+1=0, then find the

equation whose roots are l, l, l
a .

o3 +bx? +ax+1=0 IFNFIRER ™ a, B

()]
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If o, oy o are the roots of

x3 —px2 +gx—r =0, then find the value

ofzaf. . :

x3 -px? +gx-r=0 AR FICFGT

0y, Gp, 03 TCA T iT TH AT T4

Find the limit of the following sequence :
TH RO ST Sfevea

u ={_"_}
n n+l

( Continued )

(3)

PART—II

2. Answer the following questions : 2x4=8
=TS fil AR TS 1 :
(a) Find modz and argz, where z= ~i.
2= i 2’77 mod z 9% arg z R F11

(b) If a, b, c are real, then prove that
a2 +b? +c? 2ab+bc+ca
i q, b, ¢ I T/, 5@ oG TN @

a2 +b2 +c2 2ab+bec+ca

(c) Test the convergence of the following
series whose nth term is given by

Up =(_1)n
R CAGR SRR o ¥ W no
L) |

u, =)

(d) If the sum of two roots of the equation
x® +ayx? +ayx+az =0 is 0, then prove
that ¢ja, =aj. '
x3 +ayx? +asx+az =0 3R 1 71 MW
QTS *+ =, (98 a9 F91 A qya; =4as-
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(4)

PART—III

3. Answer any three of the following questions :
5x3=15
& R e b1 o ey = -
(a) If @) x=cosa+isine, y=cosp+isin B,
z=cosy+isiny and (9%) X+y+z=0,
then show that (S8 (ST @)

{b) Prove that (391 4 @)
' ii = g l4n+ln/2
(c) Show that ((TYSA @)
T 1 1 1
—= + + +...
8 1.3 5.7 9-11

(d) If @) sinh(u *iv) = x +iy, then prove that
(CoT8 =19 T )

2 2
X _+ ¥ _

sinh?u cosh?u

fe) If @MW) A +iB =log(x+iy), then show that

(5B (sl )
A= -l-log(x2 +y2), B=tan"1¥
2 x
8A/333 { Continued )

(5)
PART—IV

4.. Answer either {a) or (b} .
(a) % (bR TS T :

(a) () Apply Cauchy-Schwarz inequality to
prove that

(£+E+E)(E+2+EJZQ
a b c)\x y z

where q, b, ¢ and X, Yy, z are positive
real numbers.
IR-TaRE TR TS o I &

(Z‘.+E+E)(E+2+E)zg
a b c)\lx y z

TS q, b, c OF x, y, z AT TH
IR |

{ii) Test the convergencé of the following
series :

M) @ If @) a>0, b>0, ¢>0 and (IF)
a+b+c =1, then prove that (3¢ 211
+H AQ) ‘

8abc$(1-a)(1'—b)(1—c)5287
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(6)

(ii) Define absolutely convergent series
with an example.

Examine the convergence of the
following infinite series :

l1-—4+=—=-=+...toee
2 3 4
Show that it is conditionally
convergent. 2+3+1=6
THRAPTR, W S o e
wre i S @it SRR ¥
91 :
_l l - .1. to oo
2 3 4
T3SA (@' TECATH AT |
5. {a) Solve by Cardan’s method : 6
6T PRI 70141 9441

x3-30x+133=0
() ) If a, B, y are the roots of the
equation x3 - px2 +gx -1 =0, form

an equation whose roots are

1 1 1
BY"'_’ Yo+, a6+_' .
B Y 4

%2 - px? +gx—r =0 AR I
o, B v XA Bv%, Yo+, of+s
) Y

B
TS FAF 91 o8 40 |
8A/333 . ( Continued )

(7))

Or / Az

() Ifa, P, y are the roots of the equation
x3 +1:vc2 +gx+r=0, then find the

value of 20(3[33.

W oa, B v, x3+px2+gx+r=0
A W W, @ 2a’p3I T
fRdfr T

6. Answer éither (a) and (b} or (a) and (¢} :
{a) ¥ (b) B4 (a) ¥ (cR T&d 341 ¢

(a

(b)

8A/333

If a, b, c denote the sides of a triangle and
2s=a+b+c, then prove that

abc>8(s—a)(s-b)(s-c) 4

M a, b ¢ QA PR I} W UL
2s=a+b+c, (SWANTFN A

abc 2 8(s—a)(s—-b)(s—c¢)

Examine if the sequence f{u,}, where
u, ={l +2(—1)"} is bounded and has a
n

limit. Is it a convergent sequence?

2+2+2=6
{u,) IEOR ReE W & 7@ wF A
AT X o[ FqM TS u, ={%+2(—1}"}
X SRR S =W 2
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(8)

(c) State Sandwich theorem and applying
this theorem prove that

. 1 1 1
Iim | ——t——+..+ ——| =1
""“(1/712 +1 Yn?+2 Vn? +n]

1+5=6
CTROREA Sopimich fordt o i Beperracht T
IR 4T FNA

1

. 1 1
lim e o =1
""“(an +1 Yn2+2 yn2 +n]

* & %k
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