3 (Sem-1) MAT

2014

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 questions )

1. Answer the following questions : 1%x5=5
oS il ePICTee ed A
(@ If o, 0,,..,0, are the roots of the
equation
al gt Tl i e L, St o, A0
then find the value of Zooy...00, ;.
W X+ x" L+ a, x+a, =0 AN

TECPED! (o e d o M 2, (3

S0U 0 g 0Ly g S W T
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(2)

z 1 non-zero complex number, then
v I\fﬂ’flé; a(l)ne. of the following is true?
2 51 ST oA R (e, O @V S
9] ?
(i) zzis purely real
77 <1 7o AR
(ii) 2z is purely imaginary
22 &1 T IR
(ii) None of the above
@o[qq hIe =

(c) Find the limit of the fol}ow'm
o G SR S

21 +1

{ n+1 }

the following 18 true?

(d) Which one of
oo (FIFCHT TS5 ?

(i) cosh® x+ sinh? x =1

(ii) cosh? x _sinh? x=1

2 3=
(iii) sinh? x—cosh” x=1

(e) Write the relation

mean, geometric me

mean of an infinite series O

numb ers.
R TRAUA

mmwmm«amww@ﬁw

( Continued )

A15—5000/43

2. Answer the following questions :

g sequence -

among arithmetic

an and harmonic
f real

oS i) T AT A, BT

A15—5000/43

(3)

PART—II
( Very short answer-type questions )

oo Al 2GRS el 4

(@) Find the minimum value of a+b+c

subject to the condition l+l+l=12,
a b e
where a, b and ¢ assume positive real

numbers.

a b HE c NP I/ R W
1 11 ;
et a+b+cd #ARY Y= g

A

[y o) it gl
n+l n+2

that the sequence {u,} is bounded.

1
+...+—, then prove
2n

e ! 1 1 '
U, =——+ +ot— T, CO@ A
n+l n+2 21

A {w, ) SE! IR |

(c) Express —-1+i in polar form.

~1+iF FIAY PG AFP F |

(d) If z= x+1iy, then prove that

Isinhy| < |sin z| < coshy
ﬂﬁz=x+iy‘93f, CS(B AN T4 @

|[sinhy| < |sin z| < coshy
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(4)

fe) If o, p and y are the roots of the equation
ko px+qG=0, then find the value of

o2
ZE—Q_.
T x3 + px+qg=0 “NFIW@ ng?i@‘?zﬁ o, B

2 &
WE Yy B, (ST Ez—zawﬁﬁawl

PART—III
( Short answer-type questions )

3. Answer any three of the following questions :
7 o 5x3=15
werq R (I Fofbt 2ps Teg o

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

abc2(a+b-c{b+c—alc+a-Db) 5
It a, b &= ¢ FSRB @ SPTE A2 o {
I YOI CAI5E PORCOeLs Tied 2, (9%
o1 4 &

abcz(a+b-cb+c—aglc+a-b)

(b) State and prove Sandwich theorem of
infinite sequence of real numbers. 1+4
IR FRATT SN G (FIORRT ST oIl
S 2 3|

{c) Prove that
AT Fq @

(et iy) ™ +e—ig)n =2(x? +y?) cos(“"‘ltan“ g) 5
n X

A15—5000/43 ( Continued )

(S)

(d) Find the condition that the sum
of two roots of the equation
x4+px3+qx2+rx+s=Ois Zero. 5

x*+px3 +gx® trx+s=0 FNTIMWER IO
TR S [ (2RI 56 fefy 41 |

(e) Examine the convergence of the following

series : 5
G IO SSHIS A% 541
x 1 x3 1.3 x5 1.3.5 %7
s+ — ..
1.2 382 5 246 7

PART—IV

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

Toq iSO 4N (@) AT (b) I T8 4

4. (a) If sinfu+iv) = x+1iy, then prove that
2 2

() ——+—L =1
cosh“v sinh“v
2 2
" X Yy )
(11) 5 ; =1

sin“u cos“u

and if ~z— <8< g, then prove that
1 2 1 4 1 6
logsecO=—~tan“6--tan O6+—tan" 6-..
2 4 6
(3+3)+4=10

A15—5000/43 { Turn Over )
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(6)

W sin(u + iv) = x + iy =W, (SCB A9 F91 @

2 9
fif oo Y=l
cosh?v sinh?v
5, 2
% % ok ¥
(ti) = e 1l

sin“u cos“u

W?ﬁ—§<9<%$\§{, (TCT 29 T @
1 2 1 4 1 6
logsec6=—tan“6-—tan" 0+ -tan" 6 —...
2 4 6
(b) () Ifx=log tan(% + %), then prove that
y = —ilog tan(E + E) 5
4 2
My x=logtan(?:—+-g—) Y, CSC3 A9
A
; 7o LG
=-ilogtan| — + —
y = -ilog tan| % + &)

(i) If l+m)tan® =(1-m)tan¢, where 6
and ¢ are positive acute angles, then

show that
; oo oW [kt
0 =0-msin2¢+=-m=*sin4¢o—=m° sin6d +...
o 0 5 ¢ : o 5
WM (l+m)tan®=(1-m)tang, TS O
WIF ¢ (NP PHPIT 2, (908 (T8 (@
9=¢—msin2¢+%m2sin4¢—%m3sin6¢)+...
A15—5000/43 ( Continued )

(7)

S. (@) (i Prove that the arithmetic mean of n
positive real numbers cannot be less
than their geometric mean. 5
oM T @, n I GARF A R
S WY PReT Brees Teld 7F 23
(QINC N
(ii) If a, b and c are all positive real

numbers, then prove that
2

a’+b%? b?+c? c?+a
+ + z2a+b+e¢
a+b b+c c+a 5
I a, b TF ¢ YT I/ TRAN W, (9B
AN FA @
- winbit +b2+c2 +c2+a2
a+b b+c c+a

>a+b+c

(b) (i) Prove that the following sequence
convergdes to a limit lying between
2 and 3 74

o N @, oo fr S 2 Wie
3 9 Treq AN GHICE ST T

{1} ={(1+%ﬂ

(ii) Examine the convergence of the

following series : 3
e AR SSAIRST 2] 41
1 1 1
+

1-2% 9.8% H.4°

A15—5000/43 ( Turn Over )
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(8)

6. (a) () Solve by Cardan’s method : 6
FIE ANoCd AL F1
x®-3x+1=0
(ii) Find the equation whose roots are

the reciprocals of the roots of the

equation %3 +px2 +gx+r=0. 4

x3 + px? + g +r =0 FANFII TFACAA

oo PTR o (/1 AR Tfered |

(b) (i) Prove that every convergent
sequence of real numbers is
bounded, but the converse is not
true. Justify with an example. 4+1

o T @, /I R SSAR S

ao “Tm, 5y Re€e Sfecs ey w27 |
CUESCRER iRl

(i) Show that the series

1+a +(1+oc)(2 +0)

1+f  (1+B)E2+p)

if > o +1and it diverges if f <o + 1. 5
(Y& (& ©oF CIACH!
l+a 5 l+o)2+0) +

1+ (@+BE+p)
TR, W oo+l TE JpIR AW

B<a+1.

+ ... converges,

* % k
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