
3 (Sem-l) MAT

20L4

MATHEMATiCS

( General )

I Classical Algebra and Trigonometry |

Full Marks : 60

Time: 2Yz l:'ours

The figures in the margin indicate full marks
for th.e questions

Answer either in Englislt or in Assamese

"PART-I
( Objective-type questions )

1. Answer the following questions : 1x5=5

qqs ftfi fl':lr<K{ 0-sq n{ :

(a) If cr1, cx2,..., an are the roots of the
equation

xn +6"rxn-r +... + an-tx+a, =o

then find the value of Duru2...0n-1.

{fr x" + atxn-r + ... + antx + an= Q qfrE-<'6K

Fr+?tT a-1, cx2,..., an R.{, cqro

Zuru"...0r,-rK qr+ frfr T.if r
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lbl If z is a (Lofi-zeto complex number' then

which one of if't" f"ff"*ing is true?

z ebr w5i *#ot* q-rq' irq< csw6l ttr
qsj ?

(L) zZ is PureiY real

zz etlq-"F <[€<

0n zZ rs PvtelY imaginary

zZ &t:i-"1"{TIFft-+

(iil) None of the above

g"K-{ qb's;{'q{

bl Find the limit of the following sequence :

'vt 
"***+-'tr<T:T:il'

G+1i

(d.) Which one of the foilowing is true?

saa 64ffi qsi r

(t') cosh2x+sinh2x=1
(i4 cosh2x-sinh2x=1
(iil sinh2 x-cosh2 x=1

(e) Write the relation among arithmetic

mean' geometric mean and harrnonrc

mean oi--*" infinite series of real

nurnbers. 
5-{ ns, ge6llg{

{16< {i?til{ qRq CIft '4sK 
q{F

$$ ql+ **= ** $q< r-"16&l GTtil t

A15-5000/43 
( Continued )

(3)

PART_Ii
(Very short answer-t5pe questions )

2. Answer the following questions : 2x5=1O
sqs fi$ $:ffiK{ €q< +rfi :

(a) Find the minimum value of a+b+c
subject to the condition 1* I * ! = 12.abc
where a" b and c assume positive real
numbers.

a, b qf$ c fit9l$ <Is<I T({fi qf+
1** * ! =L2{.,ea{, a + b + c{ ER$ \ir Rqkabc
+rit r

111(b) If un = _-+--:- +...+ ' , then prove'- n+l n+2 2n'
that the sequence {u,, } is bounded.

--c111\tvt un = l-- * ^ +...+ ^ ?T, CECS S{I"1n+ L n+2 2n
qir cq {un } sr{sqlfi lR{h r

(c) Express -l+i in polar form.

-t + rs sqT qrfi<s eron qft 
r

(d) If z = x + ig, then prove that

lsinhyl< lsinzl < coshg
---a<tvt z = x + LA qT, Csfg gTI"l +TI C{

lsinhyl < lsin zl < coshy
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(e) If cr, $ and 1 are the roots of the equation
*3 + Px+q=O, then find" the value of

,)

5.c['- .

p'
{ft *3 + px + q = 0 qft$-{"K $es?h a, P

2
ql+ y q{, aqcs t+ < ${ fr.f-{ s{ r

g'
PART-III

( Short answer-type questions )

3. Answer any three of the following questions :

5x3= I 5
E6K R mrc{r frfibr :ps< B-q< +rir :

(a) If a" b and c are the positive unequal
numbers such that the sum of any two of
them is greater than the third, then prove
that

abc> (a+b-cl(b+c-a)(c+a-b\ 5

{fr o, b qrc c ffibt firq"s q'q{rq r($I qr+ fr
. csfc{T Tbm c{lui+-{ gffiT v[sK q{, cqas

sqll T{r C<

abc > {a + b - c\(b + c - a\{c + a - b)

(b) State and prove Sandwich theorem of
infinite sequence of real numbers. l+4
<rsq fi?m-{ qfiq q{qq{ Gmkt& fuir
qr+ aslq r{l r

(c) Prove that
s$1s* c{

!! 4 t o.J! (m 
-r U\

(x+ iy)^ +(x- iAl' =2(x" +y-)2" cosl *:tan-' -- l 5

Als-sooo/4s 
\ 

tcortill'"a I

(sl

(d) Find the condition that the sum
of two roots of the equation
*a +px3 +qx2 +rx+s=o is zero. S

x4 + p*3 + q*2 +rx * s = o qfr-srqebT 
KBT

{{{ cII5lInn w RKK u6 fr.fu +{r r

(e) Examine the convergence of the following
series : 5

uaq c$ftcbm qffit't?q +.it 
'

x 1x3 1.3 xs 1.3.5 17_ +*. _+ +-. _ +...r2 3 2-4 5 2-4.67

PART-IV

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

4. (a) If sin(u + iu) = x + ig, then prove that
*2 ,,2

0 n 
= * I 

= =1
cosh2 u sinh2 u

aa

(iL) -^ - o; =I
sino u cos" Lt

and if -L ag.I, th.r, prove that

los sec0 = 1 tarr2 0 - I tana 0 +1 tarr6 0 -..."246
(3+3)+4:10
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{ft sin(a + iul = x + iA q{, Cseg fl$q Tril C{

(r) -t-- + u2^ =l
cosh2 u sinh2 u

t::t *2 a2 - 1(t4 - o -- ",; =r
sln- u cos- u

qrs rft -n q e. I qq. csrs $qtq <rfi c<44
lossecg = 1tan2 e -1tana e +1tan6 e -...246

(b) (il If x = los *"[; + u), tnen prove that

a=-irost"'[l"i)\4 2)

{fr x = tos *"(;. #) *, csrs emr"r

s{l c{

a = _itos*"(; .;)
(iL) If (1 + m)tan 0 = (1 - m)tan Q, where 0

and Q are positive acute angles, then
show that

0 - 0 - rnsin 20 *! *' sin4d -! *t sin 6d +...235
{fr (1 + m)tan 0 = (L - mltan Q, {'s 0

q]:s o <-{lgs wT.f"l Q3, cscs cnle<ir cl

0 = 0- msin2g *!^' sin4Q -!^' sin6Q+...23

A15-5000/43 ( Continued )
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5. (a) (,.) Prove that the arithmetic mean of n
positive real numbers cannot be less
than their geometric mean.
g$"f s{ c{, n {irlJ-s firqrs 4ts{ q($]K

wls{ rT{i fr-ts< erflq{ qKis?s rrs E:<

f{Krc{ I

(i4 If a" b and c are all positive real
numbers, then prove that

a2 +b2 *b2 +c2 *c2 +o2 >a+b_rc
a+b b+c c+a

----a$? a, b qry c fil9'$ <l€-{ I\?R'l Q3, FeS

eTl1T1it 6{

a2 +b2 b2 +c2 .2 +o2+-+-- > A+b+Ca+b b+c c+a

(b) (t) Prove that the following sequence
convergfes to a limit lying between
2and3: 7
g{"t T.if cr, vqe fiTI q-{sqeh 2 qrs
3 < rrsm q(?in ,4btrs'qFry<q re-c< :

{u,, } = {f t.f)" }
|.\ n) 

)

(it) Examine the convergence of the
following series : 3

s6Fr csq6t< qffiq lRfi T.it t

111

-! 

I-I

1.22 2.22 3.42
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6. (a) (t)

{8}

Soive by Cardan's method :

TrCr "mfrer q{I{l{ T-fi ;

x3 -3x+1 =0
Find the equation whose roots are
the reciprocals of the roots of the
equation x3 + p*2 *ex*r =o.

*3 +p*2 +qx+1 =6 qfr4i.I.{ {EKl{<
sfr@qq{q 1n cqt'<T qft{<qzh bfrerit r

(b) (4 Prove that every convergent
sequence of real numbers is
bounded, but the converse is not
true. Justiff with an examPle. 4+l
dTI"l rlil c{, <[g<tr qi?nT{ qffi q-{sr
qbi 4iR<q, ftq Rflft5 GffiI rE {.$ |

tqR{q ft 1wRfim r

(it) Show that the sefies

- 1+a (1+cr)(2+a)I+-+#+...Converges,1+F (1+P)(2 +B)

if p >cr +1and it diverges if B <cr +1. 5

cqTs<ir c{ sffi csftdr

1+ 
1+c,( * (1+cr)(2 +u) *...1+0 (t+B)p+B)

qfrIlR, {fr 9>a+1 qls q'FryfR {fr
picr+1.

6A
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