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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 TR epaTed Ted 4
(a) f(x)=0 is 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 «bl famre AMead WF fcfF @O
TAME (x +at). f(x) =0 FRNFAR AGRER I
feran afit y + i @1 & = |
(b) Write true or false for the following
statement :
wote foyl TR A e 31 =T s
|2, + 25|<|2|+|2,| where (3°9) z, z, are
any complex numbers (R I i
=4T) | ,
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(2)

If @) z=2, then ((58) [,z="?
Where (%) z is complex number (&fba
31e).

State De Moiver’s theorem.
S EeT Sopemcol e |
If o, B, y are the roots of
ox® +bx? +ax+1 =0, then find the
- 111
equation whose roots are —, =, -
a By

oc® +bx? +ax+1=0 FGE T o, B
Wyé’ﬁé,é,%ﬂﬂﬁﬁﬂ@ﬁ@ﬂl

If oy 0y ooy are the roots of
x3 — px? +gx-r =0, then find the value
of 2&12.

x3-px?+gx-r=0 SAFTR  TAEW
Oy, Oy, Cg BT Zo T W e w41 |

Find the limit of the following sequence :

o S ACo S Sfere

i

{ Continued )

2. Answer the following questions :

(38)

PART—II

ooTS Al 2MCAR] Bed 99

(a)

(b)

(c)

(@)

8A/333

Find mod z and arg z, where z=-1.

Z=-1 %30 mod z ¥ arg z (447 31 |

If a, b, ¢ are real, then prove that
a’+b2+c?>ab+bctca
3% a, b, c B Y, (S8 a9 F9 &

a®+b? +c? 2ab+bc+ca

Test the convergence of the following
series whose nth term is given by

Uun =(__1]n
o AR wiefRer 4 F4 II new
(7

u, =(- 1)11

If the sum of two roots of the equation

s +a1x2 +agx+az =0 is O, then prove

x2 +a x? +ayx +az =0 INFIE o1 T9 7
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(4)

PART—III

3. Answer any three of the following questions :

5x3=15
ool 7 (e fofRt o Teg 511 :

(@) If @) x=cosa +isina, Yy =cosP +isinf,
z=cosy+isiny and (%) x+y+z=0,
then show that (C(SC8 ("Y€ )

i~ . |

—+—+—=0
X Yy =z

{b) Prove that (4919 F91 )

! e—(4n +1)mn/2

(¢) Show that ((T3€a @)
L 1 1 1
+ +

4o e
8 1.3 5.7 9-.11

(d) If () sinh(u +iv) = x + iy, then prove that
(CSTB 299 T4 @)
2 2
=+ =1
sinh?u cosh?u

(e) If (&) A +iB =log(x +iy), then show that
(5T (P @)

A=%bgu2+y%,3=taf1

NS
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(5)

PART—IV

4. Answer either (a) or (b) :
(a) %7 (bR TeT 39

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

(LLEJ a,b,.clyg

a b effx g -z

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

PRI SPHOE AZTS 90 41 (@

(f+g+f) E.;.E.}.E >9

a b c)\x y =z
TS q, b, c OF x, y, z T A4
HAI |

(i) Test the convergence of the following
_series :

o AR SEHROR “FrF 41

() (i) If @) a>0, b>0, ¢c>0 and (TF)
a+b+c =1, then prove that ((oC% &34
41 @)

8abc<(l-a)(l-b)(l-c)< %

10
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5. (a)

(b)

8A/333

(6)

(i) Define absolutely convergent series
with an example.
Examine the convergence of the
following infinite series :

petydoly tow
3 4
Show that it is conditionally
convergent. 2+3+1=6
THIERTZ A SR AR e |
wore i SN QAGR SRR R
9 :
1—l+l-f1—+... to e
3 4
- el (32 TEIATE SSA |
Solve by Cardan’s method : 6
FER e e 90
x% -30x+133=0
(i) If o, B, y are the roots of the
equation X -px? +gx-r=0, form
an equation whose roots are
1 1 1
BY+_‘s Yo +—, fIB'i'—. 4
o p i

x3_px2 +qx—?‘=0 Wcﬁ m
a B ¥ EY G BY*'I‘: yu+l, 043+l
o B i

TS AR <51 707 F90 |
( Continued )

(7))

Or / =&

() If :;x, B, v are the roots of the equation
x> 4+ pr> +gx+r =0, then find the
value of Za3p3.

Moo, B oy, xP+px?4gr+r=0
FPIOE T =W, @@ 2o 3plT AW
ey =31 |

6. Answer either (a) and (b) or (a) and (c) :
(@) S (b) T (a) F (cR Te 741 :

(a)

(b)

8A/333

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

abc 2 8(s~a)(s-b)(s-c) 4

M a, b ¢ @ Goem @ W we
2s=a+b+c, (@ A9 991 T

abc 2 8(s—a)(s-b)(s—c¢)
Examine if the sequence {u,}, where
1 o
Uy, = E+2(_1) is bounded and has a

limit. Is it a convergent sequence?
2+2+2=6

{u,} SIEFTOR AR9% =W & T qF S
ARA R AW 9IS u, ={l+2(—1)”}
n

3BT SR S FT T ?
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