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MATHEMATICS

( General )

( Classical Algebra and Trigonometry )

Full Marks: 60

Time: 272 hours

Thefigures in the margin indicatefull marks
for the questions

Answer either in English or in Assamese

Part—I

(Objective-type)

" Answer the following questions : ]^x5=5

\55fv5

(a) Is it true that |ziZ2l=l^ll^2l for any two
complex numbers and Zj?

Zj ^ Z2 ^
IZj Z21 ~ I 11 ^21 ?

(b) What is the complex conjugate of
1-il?

1-1j^
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( 2 )

(c) Ifa, pand Yare the roots ofthe equation
+px^+qx +r=0, find the value of

V —

^ a, P Yv551^ ^

+px^ +qx+r =0

yJ_^"s|H ^
^aP

,(d) Write down aH the four-fourth roots of
unity.

(e) Find the limit of the following sequence :

' i^r
PAK^-U ,4

(Very short answer-type ) '
•i2. Answer the foUowing questions : 2''5'

(cl) If(x^ p yQJ.Q roots of the equati<^^
x^ +px^ +qx +r ~0, find the value of

p2

14A—4500/467 ^Corrtrd^
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+px^ +qx+r = 0 a, p

v5|T^ Y "V +-V +-V ^ I
a^ Y

(b) Find the principal value of

i' ^ I

(c) Examine, if the sequence

is monotonic increasing.

^j2n- 7] ^ (7T
[3n + 2j

WlfNFT^ I

(d) If Zi and Z2 are two complex numbers,
then prove that

amp —]=ampzi -ampz2
1^2;

^ Zi ^srr^ Z2 ^ ^9 £n?T®r ^

amp — I=ampZi -ampz^
{^2j

(e) If n >1 is a positive integer, then prove
that

n(n+l)^ >4(Ln)3/'̂

7^ n>l^ 2P^c|
(?r

n(n+l)^ >4(Lri)3/'i
A—4500/467 (Turn Over)
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PART—III

(Short answer-type )

3. Answer any three ofthe following questions

(a) If a and P are the roots of the equation
-2xcos0 +l =o, then show that the

equation whose roots are a" and P" is
-2xcosn0 + 1=0

-2XCOS0 +1=0 ^ a p
(71 a" ^ 3" C5I3T

-2xcosn0 + 1 = 0

If a, b and c are the positive reals, then
prove that

2(a^ + +c^) > bc{b +c) +ca[c + a) + ab{a+

CS&\
m

2(,a^ +b^ + )>bc{b +c) +ca[c +ce) +oblo'*'
State 'Leibnitz test' for convergence of^
^ternating series. Show that the series

1 1 11— H {-•••oo
2 3 4

Aconditionally convergent series.

HA-4500/467

5x3=

( 5 )

(23"^

I Gi

(d) Examine if the sequence {sU„}, where

1
"n =

1 1
+ + * • • +

n +1 n +2 2n

is monotonic increasing and bounded
above.

n + 1 n + 2 2n

(e) If Uj, ttg, cCri are the roots of the
equation

x'' +p^x''-^ +P2X"'^ + - +Pn =0 (p„ ^0)
then show that

—, a? +ao 1 ,
£ ' =—(PiPn -l)-n

aiOC2 Pri

X^+P^x" 1+P2^" ^+ --+Pn=0 (p„ ^iO)

(R

Otj, Otg,

+a^ 1 .
X i ^ =-;r^PtPn -l)-n

CCiCt2
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part—-IV

Answer either (a) or (b) from each of the following
questions :

^ afeSi TO ^ (a) (b) ^ :

4. faj ai If + P"''®
that cos^ a and cosh^ 3are the roots
of the equation

_x(l+"^ +o2) +u2 ^0

riR cos-^u +''̂ ) =« +^ OTI
^ cos2 „ ^ cosh= P;

^2 -,x(l +"^ +v^]+u^ =0

fwj Show that

Oi

Hence deduce that

a -^^^=-2itan-if^

tan^ilog (a-ib\\ _
+ ib

( 7 )

{bj (i) Show that

71 7t n
+

2-4 2-4-6-8 2-4-6-8-1012

(ii) Prove that, if -— < 9 < —, then
4 4

_i

tan X = X + — 1 < X < 1)

2P7T4 W (TT, ^ < 0 < —^, C5^
4 4

-1 x^ x^ , -tan X - X + — ®® (-1 < a: < 1)
3 5

(a) If Xi, J)C2, -••, t/i, 1/2' •••' yn are all real
numbers, then show that

[Xj^y^ +X2I/2 +--- + ^nyn)

<ix^ +xi +--- +xS](yi +y| +... +^2j
State three separate conditions for which
the inequality becomes equality. 7+3=10

^ Xi, X2, •••, X„; l/i, 1/2,
• 0?^^ (71

(Xiyj +^2^2 +-- + X^ynf
.2 , „2 . , ..2w,.2+X| +... + jt,^)(y2

+ l/n)
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(b) (i) Examine for convergence of the
series

" 1 • 3 • 5 — (2n —1) 1
X .where - 2.46 - ' n
n=l

Xu RdI<Jn 4

J

l-3-5--(2n.-l) 1

n=l

=

2-4-6---2n n

2n-l

1:
j'

fiij Define p-series and write the *|
conditions for convergency. f!
Examine the convergency of the *]
following : 1+1+4'

+

1-2-3 2-3-4
+ ••• +

n(n +1) (n + 2)

p-series ^TPflT

1
+

1-2-3 2-3-4
+ • • • +

2n-l

n(n +1) (n + 2)

W (i) Solve by Cardan's method ;

+6x + 7 =0

(ii) Ifa, p and y are the roots of the cubic
equation +qx-r -0, then

evaluate X(P +y- a)^.

14A—4500/467
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X + qx - r ==: 0 a, p

Y S(P + Y-a)^ ^ TO ^ I

(b) (i) State the Cauchy's general principle
of convergence. Use it to show that
the sequence {u„} is convergent, if

u_ =1h +~:r'' ^ —
Li L2 Ln 2+3=5

#p?fT i

II I

(ii) Define d'Alembert's ratio test.
Examine the convergence of the

following :

1 ^
^2^5 10 ' +l

+ ••• + + ••(x>0)

TOT I vsTO 2RT®I :

★ ★ ★
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