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 |
for the guestions

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

oo PR et S e f

(a) If z, z, are complex numbers, then
() |z +2z2 <[z +z|
(i) |z - 2zo| <|z| |22

Z
(i) amp P =ampz; —amp2,
2

(iv) amp(fl—) _2mpZ

z, ) ampz,
( Choose the correct answer )
M 2, 2z, WoA R A, (T
i) |z +22 EARIE
(i) |2, - 22| <71 = |22
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(2)

(iii) amp(z ) =ampz; —ampz,

2

2
7)_ampy
25 ) ampz;

(o= TaI0 A e )

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

-1% r(cosf +isin6) vn?%@ farar |

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

AATENT 56 TeEd IR x IO IANACH tan ! x I
o7 Tt |

(iv) amxa(

(d If a, B, Y are roots of the equation
ax3 +bx?2 +cx+d =0, then find the value

1. 1.1

of —+—+—.

a B v

a, B, Y g acd +bx2 +ex+d=0 ANFI|

1 1 1
= (OB — +— +— 1 T ey |
™ B v

(e) Write all roots of the equation x* =1,

4 = 1 SRR SR o

() Find the limit of the following sequence :

Wu@ﬁﬁm%ﬁ@:

{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 RN FBRER
o foran afiice 751 Yo e 0 2 |
2. Answer the following questions : 2x4=8
wore fdl eIy ey fo -

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

z=-1+i%73 arg Z A< mod Z e |

(b) If a, b, ¢, d are positive real numbers,

then prove that
a,b c. d

—t+—+—+—-24
c d a

a, b, ¢, d NP BT 7AW T, a9 FN A

a,b,c,854
b ¢c d a

(c) Test the convergence of the following
series : :
o) CIANER ASMROR <) 747 :

1,11
1.2 2.3 3-4
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(4)

(d) Solve (FYM F1)

3x3 -26x2 +52x-24=0

given that the roots are in geometric

progression.

firaT 0 (@ oA BT 2491 W |

3. Answer any three of the following questions :

woq R e Fofbr 23 e 341 :

(a) Find the general value of 6, if

0 3 iy I s T4, I

5x3=15

(cos0 +isin 6)(cos20 +isin26)(cos30 + isin 39)
' =+ (cosn@ +isinn6) = 1

(b) Prove that if —Z— <9<%, then

T
o F41 aﬂﬁ—z<9<§,m

sinn8=cos" 8 ("C;tan®-"C;tan3 9+ ...
cosnf=cos" 8 (1-"Cytan? 0+ "Cytan? 0+ )

A9/367
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(S)

(c) Show that ((TJ€d1 Q)
£=(2+l)__1. 2,1 +1(£+_1€)_...
4 \3 7) 3\3% 73) 5\3% 7

(d) 1f @) sinfa +iP) = x +iy, then prove that
(CST3 2 T @)

2

(i) x2cosec?a -y?sec?

a=1

(i) x2sech?p+y?cosech’p=1

(e) 1f @) i®*® =0 +iB, then prove that ((5T3
o T )
2 +p2 = g l4n +1mB

4. Answer either (a) or (b) : 10
(a) B3I (bR Te 59
(a) (i) Apply Cauchy-Schwarz inequality to
prove that
FR-BIEH SPTON TRTS 21T I A

abcla+b+q) < b2c? +c2a? +a®p? 4

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

©od AR JSTROR *[rF 341 :

142 1+3 1+4
+ 2+ 3 + .
1+22 1+32 1+42
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(6)

(b) () If a, b and c be unequal positive
numbers such that the sum of any
two is greater than third, prove that

I a, b, c FRG PR FRF ]I TS

R N R e gbrelT Tie =,

CO@ 2919 91 /

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
u .—1 __.._+__—-.
Z 2 22 23 24

is absolutely convergent. Is the
series Su, conditionally
convergent? 1+4+1=6

forfiss gIRT e SfSmfRer s
o1’ | oryed @

1 1 1
u, —1—-— —_
Z 2 22 23 24

AT 1N R | Yu, @
SSACATHE ARSI /A 2
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5. (a)

(b)

6. (a)

A9/367

(7))

Solve by Cardan’s method (any one) : 6
FER PRI s 341 (R e o) -

(i) x3-15x%2-33x+847=0

(i) x3-12x+8=0

If a, B, y are the roots of the equation
x3 +gx+r =0, form the equation whose
111 1 1.1

roots are¢ - +—, —+—, —+—.
B vy o a B 4

o, B, v IR x3 +gx +r =0 IO/ & =,
1 11 1 1 1

OB —+-, ~+—, —+= TS NPT
By vy o a B

51O 41 |

If n is a positive integer greater than 2,
then prove that

—

n-

on -1>n-2 2 4

M n, 2 OF TET ANE SIS TR W, (O3
o9 F A

n-1
2

2" -1>n-2

({ Turn Qver )



(8)

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

Examine if the sequence u, = 2n-7 i
3n+2

monotonic increasing and bounded

above. Show that {u,} is a convergent

sequence. 3+3=6

M GO S {u,) 10 SSRY I, O®
oW T A {u, )T oSO TerEgE 1t
ST I |

=21 =7 et G 4 S T

" 3n+2

PR AR 1 (SR @ {u,} 9B TR
S |

Or / &

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

I SmReR MyEd TP o e
TS (TS @ {u, } TN SR, ez

u, =1+L 1 1 +--'+L. 2+4=6

TRV
* %k K
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