3 (Sem-1) MAT

2018
MATHEMATICS
( General )

( Classical Algebra and Trigonometry )

Full Marks : 60
Time : 3 hours

The figures in the margin indicate full marks
' Jor the questions

1. Answer the following questions as directed :

wmﬁmwﬂﬁmﬁm:

(a) If z, z, are complex numbers, then

1x7=7

) |z +2a| <|z|+|22

(i) |z - 25| <|z| |22

Zl

(i) amp P =ampz —ampz;
2

(iv) amp[_z_l_] _ampz
z, )] ampz,

( Choose the correct answer )
M 2, 2z, GHA RA W, (5T
i) |z +2z5[<|2|+|22

(i) |z - 25| S|z|-|22
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(2)

L amp(zi] =ampz; -ampz;
2

(iv) amp[ﬁ.] _ampz
2y ampz,

( o= Teach M Bferear )

(b) Write -1 in the form r(cos6 +isin6).

-1 r(cos® +isin 6) WHfES fordr |

(c) Write the expansion of tan~! x in powers
of x stating the necessary conditions.

ATAEA 56 BTEY IR x WIS FACH tan™ x
IR o

(d) If a, B, y are roots of the equation

ax® +bx? +cx +d =0, then find the value
ofl+l+-1-.
a B v

a, B, v M ax® +bx2 +cx +d =0 FNFAR

T, @ L+l g am o
o B8 ¥

(e} Write all roots of the equation x* =1,
x* =1RATRER SR =
(f) Find the limit of the following sequence :
S SRR M S
{1 +2+3+--+ n}

n
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(3)

(g) Write all roots of the equation
x3 +3x2 —4x-12 =0, if sum of two roots
is equal to O.

: x3 +3x2 -4x-12=0 FNFAWOR HHIXIA
a1 forn 3R 101 o R 0 W |

2. Answer the following questions : 2x4=8

@ fra epeRs Tes o :

fa) If z=-1+i, then find argZ and modZz.

z=-1+i%'0F arg Z ¥ mod Z Tfeear |

(b) U a, b, ¢, d are positive real numbers,
then prove that

a, b, ¢, d IS AT M ZTE, M I A

3+2+£+224
b ¢c d a

fc) Test the convergence of the following
series :

o CINOR SFRRER *_% F41 :

1 1 1
+ + + oo
1-2 2.3 3.4
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(4)

(d) Solve (FWIYA F91)
3x3 -26x2 +52x-24=0

given that the roots are in geometric
progression.

fam =R, (¥ IR BT 2o s |

3. Answer any three of the following questions :
5x3=15
ol R e fofbt e Sew w4 :

(a) Find the general value of 6, if
8 3 FIR ¥ 7+, TR

{cos® +isin 6)(cos26 +isin 26)(cos30 + isin 36)
-+ (cosn@ +isinng) =1

(b) Prove that if —% <3<%, then

mqwmﬂﬁ—%<e<§,m

sinn@=cos" 8 ("G tan®~"C,tan3 0+ ---)
cosn®=cos" 0 (1-"C,tan? 0+ Cytan? 0+ --)
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(5)

(c) Show that (CrySdl A)
n_(2,1)_1(2 1) 1(2 1)_._
Lol =+— |+ = T=F

4 (3 7) 3(33 73) s(3% 7°

(d) If (@) sin(x+iB) = x +iy, then prove that
(CoC8 & T4 @)

(i) x2 cosec?a —y2 sec?

a=1
(i) x2sech?p+y’cosech’p=1
(e} If @) i%* = ¢ +iB, then prove that ((ACT&]

o 9 @A)

a? +p2 = g-(4n+1mp

4. Answer either (a) or (b) :

() %A (bFF /I T :

(a) -(i) Apply Cauchy-Schwarz inequality to
prove that
FR-GAT TR TS 271G I &

) 2
abcla + b+d < b2c? +c2a® +a’b

(i) Test the convergence of the following
series :

TR AR SfeTReR +_ 141 :
+ 1+2 + 1+3 + 1+4

+ .-+ tQ 0@
1422 1432 1+42

1

10
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(b)

A9/367

(6)

i) If a, b and ¢ be unequal positive

numbers such that the sum of any
two is greater than third, prove that

% a, b, c MBI SPHEH AT ] ACS

R T PR e PONOTSlT TIeT =W,

CE MIIN A
1 + 1 1 9

+ >
b+c—-a c+a-b a+b-¢c a+b+c

(i) State Leibnitz’s convergence test for

alternating series. Show that the
series
1 1 1

1
U, =1—-—4 - -~ 4 =
2 n 2"1'22 23 +24

is .absolutely convergent. Is the
series Eun conditionally

convergent? 1+4+1 =6

forfeR T v wRRer R
o oy @@
1.1 1 1

Uy =1 =

A RN SRR
TSCACH SSMA e 2 Litn D

( Continued )

L

5. (a) Solve by Cardan’s method (any one) :

(7)

6T P T 31 (R e @)

@) x°-15x?-33x+847=0

(i) x3-12x+8=0

(b) If o, B, y are the roots of the equation
x3 +gx+r =0, form the equation whose

1 1,1 1

roots are l-l-—. %=, =
Y Y

B

o« o B

1
=

@, B, y 3 x3 +gx+r =0 FNFARR T T,
TS FARFIRD

6. (@) If nis a positive integer greater than 2,
then prove that

A9/367

2" ~1>n.2

n-1

Ik n, 2 OF G FNF W0 KM W, B

I A

2" -1>n-2

n-1
2
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(8)

(b) Prove that if a sequence {u,} converges
to [, then every subsequence of {u,} also
converges to L

2n-7 .

is
3n+2
monotonic increasing and bounded
above. Show that {u,} is a convergent
sequence. 3+3=6

Examine if the sequence u, =

MM GO A {u,} 7 SR 3@, oo
T T A (uy T AR S 1 o
SS9 FT |
un=2212wmﬂﬁﬁwmﬂ]
PR AT I @YST @ {u,) 9B SR
ST |

Or / «1%=y

(c) State the Cauchy’s general principle of
convergence. Use it to show that the
sequence {u,} is convergent, if

IR SRR MRS Fopgat a1 R
RIS (TS A {u, } TEAG SR, 3ficg

1 1 1

u, =1+|_T+’|:2—+L?+"‘.+LT. 2+4=6

* ok W
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