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MATHEMATICS
( General )

( Classical Algebra and Trigonometry )

Full Marks : 60
Time : 2% hours

The figures in the margin indicate full marks
for the questions

Answer either in English or in Assamese

PART—I
( Objective-type )
« Answer the following questions : 1x5=5
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(@) Is it true that Izlzgl?|z1||22| for any two
complex numbers z and z,?
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(b) What is the complex conjugate of
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(c) If o, B and y are the roots of the equation
x3 + px? +gx +r =0, find the value of
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x3 +px +gx+r=0
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(d) Write down all the four-fourth roots of
unity. :
13 Wﬁ?m vod 1 o 1

(e} Find the limit of the following sequence :
SR B A Bfored :

: {n + l}n
n
PART—II
( Very short answer-type )

2. Answer the following questions : 2%9;
O fidl erarg Tew 4 - | A
(a) If Q, B and % are tl'le roots of the equaéén !

X +px2+qx+r=0, find the value of ‘ ‘1
1,1
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(3)

x3 + px? +gx+r =0 R FTHIW o

wvi’m—%+i+iam%ﬁwl
a? p? y?

(b) Find the principal value of it
it 3 Jym fRefE T
(c) Examine, if the sequence
(w,} = {2n - 7}
" 3n+2
is monotonic increasing.
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(d) If zy and z, are two complex numbers,
then prove that

mp(i) =ampz; —amp2z,
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(e) gl :t> 1is a positive integer, then prove
n(n+1)? >4(ln)3/n

qﬁn>1aﬁrwm@m¢n® CoTE ol
A
nin+1)?2 >4(n)3/n
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PART—III
( Short answer-type )
3. Answer any three of the following questions :
5x3=

R R e Toft 2 Ted Bl

(@ 1f o and B are the roots of the equation
x% -2xcos®+1=0, then show that the
equation whose roots are ot and B" is

x2 —2xcosnB+1=0
x2 —2xcos®+1=0 AN = Tl o W B
Q’ﬁ,mﬂﬁm@un WBH Wm
ARFATCH!

x2 -2xcosn®+1=0

(b) I a, b and c are the positive reals, then
Prove that

2(a® +b3 + ¢3)> belb + 0) + calc + a) + abla+ B |

W a, b ¢ RofiET s rae IREE ARAN =, (O
T Fq @

3
2" +b° +¢3) > be(b + o) + cale + @) + abla®
() State ‘Leibnitz test’ for convergence of &

alternating series. Show that the seri€s
177 1
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(d) Examine if the sequence {u,}, where
1 1 1
i, ‘= + Foee o —
n+l n+2 2n
is monotonic increasing and bounded
above.
{u,} ST 9B LT GIF TH gy =y
1 =2 ~[pw 41, TS
un = 1 -+ 1 -|"""|‘i
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(e) If a,, a,, -, a, are the roots of the
equation

x™ +p1x""1+p2x"_2 it vBrys 9 (o, #0)

then show that

2 2
o +a 1
=1 "2 = — (p1Pn -1 =1
alag pn

N n-1 (2 TR £
X+ px + pPaX ok +Pnr =0 (pn ;50)
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ltionally convergent series. 2 E— % (PrPn ~1)—n
1%2 n
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Answer either (a) or (b) fro
questions :

o ARGl 2 o (@) W93l (D)

(6)

parT—IV

m each of the following

(7)

(b) (i) Show that
qyea @

n2 n 6

= + —.
< TeT 9 24 2.4.68 2.4.6-8-10-12 1
3 e T s
4. (@) () 1f cos“l(u+iv) =0 +13, then prove (i) Prove that, if 5 <0 <Z’ then
thit C052 o and cosh? 3 are the roots 1 3 5
of the equation tan JC=)C—-—+?— oo{—1<x<l)
xz_,x(1+u2+v2)+u2=0 L
2N F9 (@, T —— < 6 < — T, (53
T cos"l(u+iv):a+if’ =, Co@ 99 , i
_WCECOSQGWCOShQB; tc’:ll’l_lJC=-’C—£3*-+x?—"*"”(—1<x<1)
2 2 2
2 _yl+u” +v)+u” =0 a
X x(l : ‘5. {a} If Xy, Xo, =ty Xps Yy Y2, 775 Y ATE all real
’ﬁ’lﬂﬂ@“[ﬁ' numbers, then show that
ey, + X2y, £t Xy Yn)?
2 2 Diserhe D
(i) Show that < (6 + x5+ x5) Yy +yg +-.._;_y;’12)
e @ State three separate conditions for which
b b the inequality becomes €quality. 7+3=10
1 ﬁ:L) = -—2itan_1(—-] o _
8\ q+ib a X1 X255 Xn3 Yo Y2, s Yy, AR SR4p
-, (908 (ST @ -
Hence deduce that ,
& (b yr +XoYp +--+ XnYp)
RS < +x2 ++x2)y2 + 42 .
1 (a—ib)}z—_z% “ap € Wi T8 gy
tan&"og a+ib aZ —p2 3 T@ SATOCO] ATS! m%ﬁﬁ%‘ﬁéf\ |
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Examine for convergence of the
series

(b) (1)

1-3-5....@n-1) j
2:-4-6----2n 11 ) (i)

=]
zun,where u, =
n=1

3 v, AR SfeTfe fFom w, e
n=1

_1:3-5--2n-1) 1

e D <652 DB

Up

(i) Define p-series and write the
conditions for convergency.,
Examine the convergency of the
following : 1+1+8

1 3
+ +
1.2.3 2-3-4

2n-1 N
nn+1n+2) (it)

p-series I 41 F SFSHARST F=249f
DA T4l | S SSRSICe! [ 34 ;
1 3 2n-1
+ +
1-2-3 2-3-4 nn+1)(n+2)

6 @ () Solve by Cardan’s method :

FEA FAEferg sy 91 ¢
- x2 +6x+7=0
(i) Ifo, B and y are the roots of the cubiC
equation x3 +gx-r=0, then
evaluate Y +y — o) )
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x*+gx—r=0 e T/ o, B
oy R, SE+y —o)® T W ey 54y

State the Cauchy’s general principle
of convergence. Use it to show that
the sequence {u,} is convergent, if

=1+ 1 +i+...+i

n ST THD n

2+3=5
Fioba  SSAMOR LR I=PIacer  fara |

T RS (el &, {u,} SeENeo
=S, Ae

2 1 + 1 + _1_ + -4 _1..
Sl T Ln
Define d’Alembert’s ratio test.
Examine the convergence of the
following : S
2 3 n
DO X X X
[ e e I e S0 + .-
5 10 A (x:>10)

R arerais oS AREE SRechr ey
391 | wETe SFSAINRSICE! 2N 5y

%) 3 n
XX X X
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