'3 (Sem-1) AT

2017 )

MATHEMATICS
( General )

( Classical Algebra and Trigonometry )

Full Marks : 60
Time : 3 hours
The figures in the margin indicate full markg
for the questions
Answer either in English or in Assamese

PART—I

1. Answer the following questions : L X7=T7

oo Rl SRIRIAA Te 41

fa) f(x)=0is a cubic equation and (x+a) is
a factor of f(x). Write all the roots of the
equation f(x)=0 if y+iB is one of the
roots.
flx)=0 <b1 RS AT WF f(xR O
TR (x +au). f(x) =0 TRFIR AORAR {&
Iy +iB @B T =

(b) Write true or false for the following
statement :

wore i BfRFTBR IR e A et for

|21 + Z51<|2 | +|2,]| where (3%S) z, z, are
~any complex numbers (R @ =B
M) |
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(c)

@

(e)

(9)

8A/333

(2)

If @) z=32, then ((5C8) [,2=7
Where (') z is complex number (&b

State De Moiver’s theorem.

& ZorRa Bereimicht foran |

If a B, y are the roots of

cx® +bx? +ax+1=0, then find the
111
equation whose roots are —, =, —.
a By

o3 +bx2? +rax+1=0 FNEIWR ¥ a, B

Wyz’ml,%,lqaq@@ﬁmﬁ‘ﬁWI
By

If o 0, ay are the roots of
x3 - px? +gx-r =0, then find the value

of Ta.2.
x3 - px?2 +gx-r=0 TWRRW TIH
0y, U, O3 Q,za qumﬁ‘fuw'

Find the limit of the following sequence :
SR SO S Bfeed

-l
" ln+l
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PART—II

2. Answer the following questions : 2x4=8
TS il oPeARs Ted 91 :

(@) Find mod z and arg 2z, where z=—i.
z=—-1%'(¥ mod 2 =¥ arg z AT T

(b) If a, b, ¢ are real, then prove that
a2 +b2 +c? 2ab+bc+ca
% a, b, c TR W, (@ LTI IFN A

"a?2+b2+c2 2ab+bctaa

(c) Test the convergence of the following
series whose nth' term is given by

. U, =(_1)n
TR AGR SRARS AFF I IR nS
M|

u, =nH*

(d) If the sum of two roots of the equation
x3 +a,x2 t+ayx+az =0 is O, then prove

that aya; =asz.

x3 +ax? +ayxtag -OW‘W@!W‘@

AT [ W, (I8 o T @ @yap = a.
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PART—III

3. Answer any three of the following questions :

5x3=15

e R e fofb opR Teq 741 :

(a)

(b)

(c)

(d)

(e)

8A/333

If (@) x=coso+isina, y=cosP+isinp,
Z=cosy+isiny and. (W¥) x+y+z=0,
then show that ((%T8 (Y& )

.l+}.+l =0
x Yy -z

Prove that (@919 $91 )

ii = e—(4n +1)n/2

Show that (s @)
4 1 1 1

— =

+ + +...
8 1.3 5.7 9-11

If @) sinh(u +iv) = x + iy, then prove that
(CoB &9 T4 @)

2 2
X _ + ¥ _

sinh?u  cosh?u

If @) A +iB =log(x +iy), then show that
((@ (Y& @)
A=Zloglx? +1?), B=tan¥
x
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4. Answer either (a) or (b) :

(S)

PART—IV

10
(@) W% (b T&q 11 :

(a) (i Apply Cauchy-Schwarz inequality to
prove that

(£+g+§)(2+2+3)29
a b c)\x y z

where a, b, ¢ and x, Yy, z are positive
real numbers. 4

FR-bIRT TR TS AT FM A

(£+E+£)(g+2+£)29

a b c)\x y z

TS aq b c WF X, y, z FRF I/
AR |

(i) Test the convergence of the following
series : 6

W@%ﬁm‘ﬁﬂ.w:

®) @) If @) a>0, b>0, ¢>0 and (IF)

a+b+¢ =1, then prove that ((8 a=1q
Q)

8abcs(1-;a)(1—b)(l—c)5587 4
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(ii) Define absolutely convergent series
with an example.
Examine the convergence of the
following infinite series :

1-}—+—3—-%+. to oo
Show that it is conditionally
convergent. 2+3+1=6
—— RO
s o <o GO SRR <R
9 :
1 -% + % -’% +...10 00
rysq @ X TEWAH TR |
S. (a) Solve by Cardan’s method 6
FIGR faeaed s 90

3 -30x+133=0

) () If o B, Y & the roots of the
equation x3 - px’ +gx—r =0, form
an equation whose roots are

1 1
By +—, ya +=» of +—.

x3 - px? +gx-r=0 AR m

1
a, B, ¥ @ By +—, ‘Y0.+l, aB+l
« B Y

Ty AR GOl T A
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(7))

Or / 7%

(i) Ifa, B, y are the roots of the equétion
x3 +px? +gx+r=0, then find the
value of Za3p3. ’

M oa, B oy, xZ+pxl+gr+r=0
MR TS W, @@ 2P W
e 711

6. Answer either {a) and (b} or (a) and (¢} :
(a) ST¥ (b) FE (a) FF (cR T :

(a)

(b)

8A/333

If a, b, c denote the sides of a triangle and
2s=a+b+c, then prove that

abc =z 8(s-a)(s-Db)(s—c) 4
M a b c @A Ugew IR T AW
2s=a+b+¢, (FBANIFA A

abc 2 8(s—a)(s-b)(s~c)

Examine if the sequence {u,}, where
u, ={—1-+2(—1)"} is bounded and has a
n
limit. Is it a convergent sequence?
2+2+2=6

(uy) SEFET AR W 61 T o A
R R ;W FA TS u, ={%+2(-1)"}

%O SRR S T ?

( Turn Over )



(8)

(c) State Sandwich theorem and applying
this theorem prove that

1
"ﬂ[\/n +1 \/n +2 w/ )

1+5=6
CRORRA SoeICH! o o % oo et

IMMIFTAA

. 1 1
lim —_—
"—’”[w/nz +1 Jn +2 V ]

* Kk

8A—10*/333 3 (Sem-1) MAT -



