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( 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 I-
1. Answer the following questions : 1x7=7 '*
wero fil SpCaRd e 1 : |

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

2 R @I @61 ios Y AT e SRSl
o5 ?

|z|2«\/1—§—(|Re 2|+ Im 2|)

(b) If a, B, y are the roots of the equation
x> +px2 +r=0, then Zaf="?

x3+px2+r’—“—0 Wcﬁ m o, B) Y
2, Zaf="? |
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Is it true that
z
amp| — | =ampz, +amp2;
for any two complex numbers z; and z,?
2z, R 2, R G 1 o M LA

amp(ﬂ) =ampz, +amp2z;
)

BREHT SO 2

Find the limit of the following sequence :
oI S FACOR AT Sfered

n+1}"
n
Is the following series convergent?

woTS Tl iicer SRl e 2
2242 -2+2—

State Gregory’s series completely.
IR ol Sepefts T |

Write down the relation among AM, GM
and HM!. ‘

AM, GM WIF HM I & F==C! ford |
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PART—II

2. Answer the following questions : 2x4=8
woro fHll 2RI TeR 9 ¢

(@

(b)

(¢

A7/17

For any two complex numbers 2, and z,,
prove that

Re(z, z5) =Re(z)) Re(z;5) ~Im(z)) Im(2,)

2z ¥ z, R @A 761 &fboT KGR IR 20
FMA

Re (2, 2,) = Re(z) Re(2;5) -Im () Im(z,)

Examine if the sequence

is monotonic increasing.

{Un) _{§n+;} S GTE T

=, A I

Find the minimum value of x+y+z,
where Xx, Yy, z assume positive values
subject to the condition 1 + 11;+1 =6.

N

x Y z N A WY A 1+-1y- l=6
?Zﬁx+y+z?'ﬂﬁ$ﬂ1ﬂﬁ°ﬁ?ﬁll
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(4)

Ifa; B and y are the roots of the equation
x2 +px2 +gx+r=0, find the value of
5L,

o

x3 + px? +gx +r =0 FANFIR A o, B
e v, zalﬂ I Sferedr |

PART—III

3. Answer any three of the following questions :

5x3=15

woq R e fofbt erg Teg 391 :

(@)

(b)

A7/17

If a and B are the roots of the equation
x2 -2xcos8+1 =0, then show that the
equation whose roots are o"and B" is

x2 -2xcosn®+1=0.
x2 ~2xcos0+1 =0 FNFIT I Lol o ¥ B
TE, (ge @ o WF BT T @[
FRNFIMCH BT x2 —2xcosnb+1=0.
Prove that the roots of the equation
3

xil * x?-z * x-3
are all real.
2 1 ¢4

=X

1 + 2 + 3 _
x-1 x-2 x-3

TR BN T B A |
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(5)

If @, b, c are all positive and a+b+c =1,
then prove that
1 + 1 + 1 2_9__
l1-a 1-b 1-c 2
M a b c RN FRF RW oF
a+b+c=1, CBANTIIN A
1 + 1 + 1
l-a 1-b 1-c

>2
2

Examine the convergence of the
following series :

o IR SRS *_rwl <=1

2 3 4
._x——+ ox—+1.3.sox_.
3 5 2:4.6 7

—
w

+ oo (x)O) .»

+

N
A

i
N+

State Cauchy’s general principle of
convergence. Use the principle to prove
that the sequence {u,}, where

1 1 1

U, =l+—+=+--+=
n 2 3 n N

is not convergent.
e ST WOTROR  HRT  for
! Sl TR (RS TSI {un }, T©

U, =1+l+l+...+l
2 3 n

SR 7= |
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PART—IV
4. Answer either (a) or (b} :
(a) ST (b) T TEq 391 :
(@) () If (3M) sin(@+i¢) = tan (x +iy), show
that (CT3S31 @)
tan® _ sin2x | 5

tanh ¢ " sinh2y

(@) Show that (1Y @)

a-ib . _1(b)
1 = -2itan =
og(a+ib) a

Hence deduce that (B *R1 ({SI X)
tan ilog(a_l,b)} -_2ab
\a+ib a? - p? 3+2=5

() () If (M) -Z<6<%, prove that (1

INA)
log(sece)=}-tén26—ltan46+ltan60.....
2 4 6 5
(i) 1If (3f) sin® = xcos(® +a), show that
(CrYST )
: "2 %3
0 = xcoso. ——sin2a - —=—cos3a +
2 3
4
x" .
) sin4o + 5
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(7))

‘B, Answer either (a) or (b} :

(a) T[T (b) I T A
(@ () Solve by Cardan’s method : 5
I TSI AL A :
; x3 +6x+7=0
(i) Examine the convergence of the
’ series Y u,, where
: n=1
L - L13:5-@n-n 1
" 2.4.6--2n n S
Y u, CAGR SfSTRe Ro7 74, TS
n=1
1-3.5---2n-1) 1
i un = . —
2:4.6---2n n
l
| (v) () Define bounded sequence. Prove
that a convergent sequence is
bounded. 1+4=5
AR e e | o4 I A
b1 SR g IR |
(i) If oy, 0.y, -, 0., be the roots of the
equation
x" 4+ px" L4 pyx™T2 4+ py =0
(Pn #0)
\7/17 ( Turn Over )



(8)

show that

af +al

1
(o, —H—1
005 DPn P1Pn

+...+pn =O

x" +plxn—1 +p2xn-2
(pn #0)
IR I @y, Cg, v, Oy 2D
s @@
2 2
oy +o 1
! 2 = (plpn _1)_n

S D) P -
6. Answer either (a) or (b) :
(a) &1 (b)) el 91 :

(@) (i) Prove that the following sequence
converges to a limit lying between

2 and 3:
oo fAa SFACh 2 WF 33 AHS R
o1eE SR ¢ Y& o9 3940

n
{u,}, where (3’9) u, =(1+_r!l_)

(i) If x, y =z are positive and
x+y+z=1, then prove that
8
8xyz<(l-x)l-y)(l-2 < —
xyz<(1-x)1-yl -2 <=
M ox, Yy z (N I¥ x+y+z=1,
O3 A9 991 (¥

Sxyz<(-0(1-Yl-2<

AT/17 ( Continued )
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(b) (i) State Leibnitz’s test for alternating
series. Prove that the series

1 1 1
l-——+—=-—+
2 3 4
is a conditionally convergent series.
1+4=5
e IR @ SfSReR ~[w0R
R P ama I @
1 }ﬂfl-li- oo
2 3
CHNCBT TSCATF SIS |

(i) If x, y, z be positive rational
numbers, then prove that

x+ytz X+ Yy+z
(xz +y2+22] >xxyyzz2(x+y+z) y
S

X+y+2z 3
M x, y, z IS AR RGN A, (53
21 T T

x+y+z

X+ Ytz
)

> x*yYz* 2(

* &k %
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