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3 (Sem-1) MAT
2021
(Held in 2022 )

MATHEMATICS
( General)

(Classical Algebra and Trigonometry)
Full Marks : 60
Time : Three hours

The figures in the margin indicate
Jull marks for the questions.

Answer either in English or in Assamese

1. Answer the following questions : 1x7=7
woe Al SMIRT Tes 1 ¢

(@) 1f @) b>0, then (CoTB) arg (ib)=?

(b) For any two complex numbers VA
and Z,

Z, Si% Z, 70! Rl o MUK AR
12, + Z,f +|2, - 2, =
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© f (x)=9 is a cubic €quation and
(x+a) is a factor of f(x). Write all th
e

roots of the equation -0
is one of the roots. F)=0if a5

é::n;o B! 1491 TR o f(x) 3 @t
(x+a). f(x)=0nTNem IR

TR aip @B
(d) Find atmost how many roots are ther
for the equation x"-1=g. )

%-:=OWWWWW%

(e) State De Moivre’s theorem.

S wZeres Sotsimcs: Bt

() I a, B,y are the roots of
3 2
ex” +bx“+ax+1=0, then find the
equation whose roots are l, 1 1
3 2 * 4
ex”+bx" +ax+1=0 INeq F ap
a,

111
Y% —, = =
lema’ﬁ’y TS TR ey

(9) I @) Z=1+i, then ((o®) argz=>
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Answer the following questions : 2x4=8
were fl iR Ted 9 ¢
(@) 1f a, B,y are the roots of

then find the

x3—px2+qx—r=0,

value of Za, Zaﬁ.
X3 - px® +gx-r=0 AR TR
a, B,y TA, Yo A% > ap 3w Ffa =

(p) 1If a, b, c are real, then prove that

a2+b2+c22ab+bc+ca

% q, b, ¢ IAWVA W, (ST AN T &

a2+b2+022ab+bc+ca

(¢) If {u,} is null sequence (i.e., U, —=>0),
then prove that {lu,|} is also a null

sequence.

o {u, ) 7 T AR SR IR, (0T
ol T @ {[u,|} SISO A SR
I3
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(d) Find mod z and arg z, when z=-i

Z=—{ e modzmargzﬁ‘ﬁﬂWI

Answer any three of the

questions : fosufe‘:‘:ifllg
bl ] iiZiiz:n;%ﬁaq@ng

(@) If (IW) X=cosa+isina,
Y=cosp+ising,

z=cosy+isiny and (9%,
x+y+z=0,

1 1 1
—+—+—=0
X Yy z

that Positive integer, then prove

I n «o IS ey
R4,
@ COTY 21wyt st

2.4.6---2n
1.3.5--(2n-1) >v2n +1
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(c) . Prove that (24 34 (@)

n
v -(4n+1)-2-
1 =e

(d) Show that (2 3 )

ﬁ'l-l nmzw
1+i)* +(@-i) =22 cos—~

(e) Show that ((T{% ()

1

L L

z_1 .1
8 13 57 911

Answer any two: ) 5x2=10
Rzt 7b19 T6 1 8
(a) Solve by Cardon’s method :

TG AGSTS FALT I 8

x> -6x-9=0

(b) Prove that every absolutely convergent |
series is convergent.

ol I @ GO A SfeAR @Bt
wfoART | '
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(c) Apply Cauchy-Schwarz inequality to
prove that

(LLEJ(LBJ,&JZQ
a b c)\x y z
where a, b, c and x, Y,
real numbers.

WWWM«tW@

(£+g+£)(3+2+3)29
a b c)l\x y z

Z are positive

(d) Test the convergence of the following
series : '

mmﬁm%ﬁ%wa
2

X X

172 3

S. Answer any two of the following questions :

5X2=10
o SRR Rt 7519 e 7 <
If u, =1 - TR
(@) " n+l n+2 2’ Show that

the sequence f{u )} is

monotonijc
increasing and bounded.
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(b) If (3®) a>0, b>0, ¢>0 and (%)
a+b+c=1, then prove that
(coTs awid ] @) .
8abcs(1—a)(1—b)(1—c)s57-

() Examine the convergence of the
c e
following series :

oo TR SfeRer 4w 0 8

(d) If a, B,y are the roots of the equation
x3+px2+qx+"=0’ then find the
. 3
value of Zasﬂ .
" a, b7 x>+ px>+qx+r=0
SR T, (o Y’ p° A Fefa

F401
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6. Answer any two of the following questions :
Sx2=10

T SR it R g es 2 3
(@) If ) tanlog (x+iy)=a+ib,
where (I9) a’+ b? %1,
prove that (SS9 3y)
2a
1-a?-p?

(b) Show that (M{eat )
ﬂ;lll_l(i_l_ljl(l 1 1
+(2573)3 A

(c) If a, b, c.denotg the sides of a triangle
and 2s=a+b+c, then prove that

achS(s—a)(s—b)(s—c)

W oa b c @@ fow W W G
2s=a+b+c (% N 7 a

abc 2 8(s—q)(s—b)(s—c)

tanlog (x2 +y2)=

(d) Prove that (29 31 ()

: 1 1 1
Lt + LRCTE P
n=e® (\/n2+1 \—/n2+2 vn? +n]
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