3 (Sem-1) MAT

2016

MATHEMATICS
( 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
1. Answer the following questions : 1x7=7
oS fA P Ted 390 ¢

(a) Is the following statement true for any
complex number 2?

z B @ @b woa SRIYR I So1 SRECHT
SO ?

|z|>.—f5(|Re z|+im z|)

(b) If o, B, y are the roots of the equation
x3 + px? +r =0, then Zaf="?

x3 + px? +r =0 RFAR TR a, B, ¥
@, Sapf="?
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{"ar (3)

(c) Is it true that PART—II

Z &
amp[;—} e Al EnR S ' 2. Answer the following questions : 2x4=8
[ T frEll 2afCaIed Ted 3]
for any two complex numbers 2 and z,?
2z, IIF 2z, 2 I o1 Sioet R A : (a) For any two complex numbers z; and z,
prove that
z
amp[;i—) =ampz; +ampzy Re (2, Z5) = Re(z;) Re(2,) —Im(z;) Im(z,)
z, SIF 2, & @ 01 Soel SRR A AN
BB T ? . il % ¥
(d) Find the limit of the following sequence : Re (2, 2,) = Re (2)) Re (2) ~Im (z;) Im(z5)
oo IO ST B ‘

(b) Examine if the sequence

e ’ () = {2t

3n+2
(e) Is the following series convergent? is monotonic increasing.
: = ?
Wﬁmfﬁﬁg_ {u n}_{%l} G 4FE A T
(i State Gregory’s series completely. it i
@ R T{“'"fﬁﬁ fera | (c) Find the minimum value of x+y+z,
(g) Write down the relation among AM, GM :;?}fji:ect foy,tlfe izsr;rifonpisit;f lh‘r:ages

and HM.

ot 1 i
AM,GMWHM?W’T“R‘@TE’WI X% Yz GTIE A ORY wE L4l 4+1=6

?ﬁx+y+zﬁﬁﬁﬁWﬁ‘f’!W\

\‘-_
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3.

(b)

(4)

(d) o,pandyare the roots of the equation
x® + px? +gx+7 =0, find the value of

2315.
x3 + px? +gx+r =0 AT TF! o, B
e ¥ T, zgl,-am%ﬁremu

PART—III

Answer any three of the following questions :
5x3=15

oo R e Tofbt ope Tag 41

(@)

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

%2 —2xcosnd+1 =0.
xg—zxcose+1=ovfﬁiwﬁ=ﬁiﬁawﬂ
2@, (qeq @ o 9 BT T d
SRR 2T x2 —2xcosnf+1 =0.

Prove that the roots of the equation

R SBRCIR 1 338 T

( Continued )

(©

(5)

If @, b, c are all positive and a+b+c=1,
then prove that

1 + 1 + 1 22

l1-a 1-b l-c 2
W a b c PRE E@EE RW AR

" a+b+c=1, CEAITF A

@

(e)

1 + 1 + 1 2_9_
l-a :1-b 1l-c 2

Examine the convergence of the
following series :

S CfACHR SRR« 0

x 1 x2 1.3 x3 1.3-5 x* :

A W M St P
1t 3 Y24 s a6 7 *0

State Cauchy’s general principle of
convergence. Use the principle to prove

that the sequence {u,}, where
1.1 1

U, =l+=—+=++=—
2 3 n

is not convergent.

Y e SfTReR TRA @ o

U1 2T R (TS @ S (1, ), TS
U, =1+l+}.+...+l
2 3 n

SRR WL |
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(6)

PART—IV

4. Answer either (a) or (b) -
(a) FAT (b) T T& 1

@ (@) If () sin(@+i¢) =tan(x+iy), show
that (ST @)
tan® - sin2x 5
tanh¢ sinh2y

(i) Show that (C7{q @)

a-ib . _1(b)
=-2itan -
log(aﬂ‘b) a

Hence deduce that (39 #1941 (IS A)
- ib) } __2ab
tan{z 9g(a+ib a2 -b%2  3+2=5

) () If (3F) -Z<6<%, prove that (e
39 A) '

1,..29-1n404 tan%0---
== ~~tan*0+=tan" 0
log (sec9) 2tan 0 2 5 5

(i) If (IM) sin0 = xcos(@ +0), show that
(e @)

x2 x3
0 = xcosa -—2-sin2a ——3-cos3a +

4
X _sindo+ - 5
4

ued)
A7/ 17 ( Contin

(7)

5. Answer either (a) or (b) :
(a) 93T (b)3 T&T 991 :

(@) (i) Solve by Cardan’s method : S
PG T I 9 :

x3 +6x+7=0
(i) Examine the convergence of the

series Y u,, where
n=1
_1-3:5--@n-)) 1
2:4-6---2n n

n

S u, cficr SfeTRe R <+, T
n=1

L 1:3:5@n-1) 1
" 2.4.6--2n n

(b) (i) Define bounded sequence. Prove
that a convergent sequence is

bounded. 1+4=5
ofRFE SEE R B oame w1 @
<1 ST Sy +ffdTm |
(i) If o, &g, -+, 0, be the roots of the
equation
xn +p1xn—1 +p2xn—2 4o +pn =0
(pn #0)
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( 8) (92)

show that (b) (i) State Leibnitz’s test for alternating
series. Prove that the series

2
of +a% el

— (PP —Y) -1 5 !
X0,  Pn o s
4
o -2 o
X% 3 pixt L . Pg X St Py =0 is a conditionally convergent series.
(pn 20) 1+4=5
SRS Wﬁ;{ Qg Bz 5% By 374, fffier @R A SeTReR “RrFIGR
Y @ Ofe forg | 2w T @
2 2
Oq +a2=_1_(p1pn_1)_n 1—l+l_l+...oo
ooty P 2 3 4
CIFICHT TP STl |

6. Answer either (a) or (b} :
- p) 3 Teq 4 )
4 :'?W( } ) M It x, y 2 be positive rational

(@) (i) Prove that the following sequence numbers, then prove that

erges to a limit lying between ' i
So:lzd § e 6 (_ng +y” +22]Y ik Bx"gvz® >(x+y+z)x+ Y-z
wers fil SEEAH! 2 S 37 Fed K x+tyrz 3 5
«B7e wfese ea i amd 41

L y T x, y, z T ARG TR W, (0@

{u,}, where (3°9) u, :(l+-14] I N A

n

2 2 o \XtYtZ 4oaii

(i) f x, y =z are positive and X" +y“+z" > x*yYz? 2(x+y+z]x Ui
x+y+z=1, then prove that X+y+z 3
8
8xyz<(l-x)(-y(-2< 4
* % %

M x, y z NG WEF x+y+z=1
OSC3E 219 91 @

8
Bxyz<(l-x)(l-y)(l-2 < 2~74
( Continu€




