3 (Sem-1) MAT (O)

2019

MATHEMATICS
( General )

( Classical Algebra and Trigonometry )

Full Marks : 60
Time : 3 hours

The figures in the margin indicate full marks
for the guestions

1. Answer the following as directed : 1x7=7

wore AR ey PR O fm

(a) If Zl = rl (Cosel +iSin 91),
2, =Tra(cosO, +isinB,),

then write arg z,2, and arg—ﬂ.
L)

R 2, = ry(cosH, +isin6)),
2y = r2(C0392 +isin92)

(o arg 2z, WF arg—- 27 Frar
2
(b) Write (-1+i) in polar form.
(-1 +1) T &Y WS o |
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(2)

(c) Write the expansion of 8 in powers of
tan O stating necessary condition.

TS 56 BEe IR tan 8.3 91 eww 07
R forn

(d I a, B are roots of the equation
px2 +gx+r =0, then find the value of

%5
o P It px2‘+qx+r=0 W‘ﬁ {a =,
o3
1
X3
= A 311

(e) Write the sum and product of the roots of
the equatxon

ax® +3bx? +3cx+d =0

FNFIRER

ax® +3bx? +3cx+d =0

TR QIS SF R o
(7 Find the limit of the sequence

ko
TR SR i Sfere

{2n+1}
n+l

( Continued )

(9

(3)

Is the following series convergent?
oo7s fan s AN /e 2
3-343-3+3 -

2. Answer the following questions : 2x4=8
oA A AR T8 famn -

(@)

(b}

fc)

20A/342

Find mod 2 and argz :

mod z T% argz%ﬁ@ :
z=-i

If a and b are two positive real numbers
and a # b, then prove that

1
~—+=1>4
(a+b)(a+b)
I @ 1 b P1 FIP IR RMWEE a b W,
(o o9 FM A

‘ 1.1
—+=|>4
(a+b)(a b)
If the sum of two roots of the eﬁuation
3 +px?tax+r=0

is 0, then prove that pg-r =0.

aft x3 + px% +ax+71 =0 TWFIOR [ TR
cqrareet 1 T, (90 219 I @ pq -7 =0.
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(d) Test the convergence of the following

series :
R CAOR SRMReR 8w = -
1 1 1
+ “es
1-2 2-3+3'4+
3. Answer any three of the following questions :
5x3=15

TS fiat erafRemes R e RRABR Sar iy
(@ If |

x+—1- =2cosf
X

then prove that

1
x" +— =2cosnd
xn

T x+i=2cosﬁ, (0@ W19 /1
1

x"-!-—.—n—=2cosn0
x
@) 1If =F)
x=£—i+i—...e°
U L3 LS
and (91%)
3 5
y=1+2.—2—+.2_-...°°
3 LS

then show that ((=z8 cryeal @) x2 = y.
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(5)

(c) Show that (CrYsdl ¥)
L S S S
8 1-3 5.7 9-11

(@ If (3R tanlog(x+iy=a+ib, a2 +b% =],
then prove that ((S(8 4919 F91 @)
2a

tanlog(x? +y%)=—=—
: YT e
fe) 1If tan(a.+v:B) = x +1y, then prove that

TR tan (o + ) = x +iy, (B &N TN A

x2 +y? +2xcot20. =1

4. Answer either (a) or (b) :
(a) SI%AT (b) 3 T famn

(@) () If a b, c are positive real numbers,
then show that
a? +b% +c? 2ab+bc+ca

Hence show that

ad +b3 +c3 2ab+be+ca 4

M q b, c FINS IR M W, OB
(SN @
a2+b2+c2zab+bc+ca

R [ RSN A

a® +b3 +c2 2ab+bc+ca
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(b}

5. (@)
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(6)

(i) Test the convergence of the following
series : 6
SR MO wfeTRER + % 4

3 3
x,1.x7 13 x|
1 2 3 24 5

) 1f @) a?+b2+c?=1 and (W)
x? +y? =1, then show that ((SG3
ST @)

ax+by+czsl 4

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

series :
1 1 1
— ==+ 1O
1 2+3 4 .
Show that it is conditionally
convergent. 2+3+1=6
- TRRAPTR 4Ry S AR vigm fin
Sore fagr oS AR SfReR + R
|9 ;
-1l e
2 3 4
(TS @' 56 ARACH SR |
Solve by Cardan’s method : 6
T P Y 40
x3 _6x-9=0
( Continued )

L

(7)

(b) If o, B, y are the roots of

6. (a)

(b)

20A/342

x3 +px? +gx+r=0

then find the value of

2(2+) ,

x3 +px2+qx+r=0 Wﬂmwa» B ¥
B I)amﬁ%ﬁWI
i’zva(Y+ﬁ

Prove that (@19 ¥91 @)

@7 +2" +--+n")" >n" ()"

where (3°%) ne N and (91¥) r >0. 4

Show that the series

_1_.+.L+_]_'..+

1p 2P 3P
converges for p >1 and diverges for p<1. 6
@S @

1,11

1» 2P 3°

B p>1 T@ WS WF p<1 F@
PR |
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(8)

Or / M

Test for convergence of the following
series : 6

o CIANOR SRS R 791 -
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