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MATHEMATICS
(General)
(Classical Algebra and Trigonometry)
| Full Marks — 60
Time — Three hours
The figures in the margin indicate full marks
for the questions.
Answer either in English or in Assamese.
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PART -
(Objective-type questions) _
1. Answer the following questions : 1x7=7
©TS Al eERT Tt 34t g |
(@) If @) b>0, then (CoT%) arg (ib) =

(b) For any two complex numbers z, and z

‘ZI+Z2I +]z Zzl =

| [Turn over



(c) Find atmost how many roots are there for the
equation' x"-1=0 ? '

x—1= Oﬂﬁw%ﬂwwﬁsmﬂﬁaﬁmﬁm
AMI 2

(d) In a Gregory’s series, for what values of 6
9=tane—%tan39+%tan59— ........ ?
@R =R, 63 & TR IR,

G=tan9—%tan39+%tan56—- ........ ?

(e) Letnbe a positive'integer and a>b>0. If
i L '
a™ and br are the positive nth roots of a
and b respectively then which of the
following is true ?
€1 T n GOl TS S P SAF a>b> 0|
1 1 |
TF a0 OF pn GO F a WF b 0O A |
R T | N
L@ am=bn
- L 1
(i) an >bn -
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(iii) an < bn

(iv) None of the above (874 «Be 72a)
(f) If (3W) z=1+i, then (m) mé 7 = 9

(2) If the sequence (I S=Fw) {u } _’is
convergent (@ﬁi’f\’%’f TI) then (COTI) .

Lt u,=?
n—»o0 :
PART - II
2. Answer the following questions :‘ 2x4=8

were w3l eiIRT Tes 4 8

(a) If z and z, are two complex nurnbers then
show that |
arg (z,z,) = arg z, +argz2
‘w'iﬁz I z, Fﬁl@%ﬂﬂx‘«’m CGC@CW’;[GQTGJ

arg (2122) = argz + argz,

(b) If a, B, 7, & are the roots of the equation
ax‘+ax’+ax’+ax+a=0, find the value
of Ya? . .
ax*+a x>+ ax+ax+a,= 0 TR ToHL0!
o B, 7, & TE To? I W [y A
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(¢) If a, b, ¢ and d be all positive, prove that

+—4+—24

gcd
¢ a

a
—
b .
M a, b, ¢ WF d WIS, AN I T
a b ¢ d

—+—4—+—24
b ¢ d a

(d) If {u } is a null sequence (i.e. u—0), then
prove that {[u|} is also a null sequence.

W{u}iﬂﬁ*ﬁnﬁvﬂ?ﬂaﬁw ASIA

amqu{;unwwﬁmmwﬁm
SR

- PART - III
(Short answer-type questlons)

3. Answer any three of the following questions :
_ ; 5%3=135
o R ol Rt o T ot
(a) If (@) x = cosa + i sina, y = cosP
B i sinpB, and (¥1%) z = cos y + i sin y and
if (%1% ) x+y+2z=0, then show that ((o(3
@e3 @)

l+_l+—1—=0
X y z
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(b) If n is p031t1ve integer, then prove that

T n <6 @S SNe FWY, (90T AN FA

1-3-5-....(2n-1)

(¢) If o, a, ..., o are the roots of the equation
x"+p, x4+ px*2+...+p.=0, find the value

of Za_ in terms of the coefficients.
1 .

X" +px*+p,x 2 +..4p, =0 AT TECPRG]

1 . 5
Oy O msisss Wiy L 0T, Za—l ERICEEEOC RikeaEac]
Tfered |

(d) Show that a convergent sequence can not
converge to two distinct limits.

mmmm&ﬁw@ﬁmﬁmﬁﬁm
WWWI

(e) Using comparlson test, show that the series
Z(\/D4 +1-+n* .—1) is 'conx}ergent.
ARG ASPER RS mYedl @ N
T 22(Jn4+4»—Jn4—4) <o Z3 |
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PART — IV

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

oo ST SR (a) S ()T TR T 2

(a) (i) Solve by Cardan’s method : | 6
FCT ARfOCF AL T ¢

xX*—6x-9 =

~_(ii) Find the condition that the roots of the
equation a x>+ 3a,x’+3a,x+a,=0 are in

" arithmetic progression. <

ax’+3a,x*+3ax+2,=0 ﬂﬁ?ﬁqﬁ’ ei-

@%waﬁwm@%\wr

(b) (i) Prove that every absolutely convergent

‘series is convergent. Is the converse
- true? Justify. 4+1=5

oIl 91 (T ATSE oW SfeAIS] (ET ot
SIS | Rets SRt oy 2 IoR
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i u,=—— Foererenn +—

(i) If n+l R e w 2m b
that the sequence {u } is monotonic
increasing and bounded. 5

1 1 : 1
B . e SO +—
L n+l n+ 2 2n’
et @ {u_} SFCH S A -

A= |

x (a) If X0 X veess s X3 ¥ Vg vibe , y, are all real

numbers, prove that

et

State three separate conditions for whlch the
inequality becomes equality. 7+3=10

TR Xy Ky vty Xy 5 Yy Yoo o Ty TG IR,
Cors aAqly ¥ @ ' < :

i=1 =

n =3 s B -ln 2 - 5 -
(EX?J[ZY?JZ[ZMEJ_ STTS] S

i=1

@ o e o5 v faan el
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(b) (i) State Sandwich theorem. Applying this
theorem, show that the sequence {U }

where
j_ 1 1 ]
s e
| (n+1)? (n+2)2 2n)? |
converges to zero. 1+4=5

(O3 BT Bt | '@orvfm e

PR e @ {u,) NG 9
Yo/ FE, T

1 1 1
1_1“ _[(ml)z +(n+2)2 o +(211)2}

~ (i1) Examine the convergence of the followmg
series : 5

T TOR SRS o

x? 2 x* 24 x5 246 x8
Sttt (x> 0)
2 3 4 35 6 3578

6. (@ (i) If(3) tan log (x+iy) = a+ib, where (T®)
a’+b?=# 1, prove that (2itet W) 5
2a

tan log (x“ + =—
g_( y?) "aZ_p3
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(ii) If n>2 and neN, then show that

I 1>2 S neN, (98 MY I
¥

- ST :
n .
[ 2 IJ >2R—'1 5
i\ 1

(b) () If tan (x+iy) = utiv, then prove that
M tan x+iy)=u+iv, (o0% o7 1 @
w+vi+2u cot 2x—1 =

and w+v?-2v cot hzy + 1 =0 . 6

(i) Show that (qedt @) 4
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