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( March )

MATHEMATICS
( General )

Course : 101

[ A : Classical Algebra, B : Trigonometry,
C : Vector Calculus ]

Full Marks : 80
Pass Marks : 32/24

Time : 3 hours

The figures in the margin indicate full marks
Jor the questions
( A : Classical Algebra )
( Marks : 40)

1. (a) *FU SRR e fan

Define null sequence.

(b) <1 ST SRS SRR 101 MR S
form

State Cauchy’s general principle of
convergence of a sequence.

16-21/138 ( Turn Over )



(2)

() (Y A T (S,} WM, Te

S, =vyn+l-Jn, vneN. 3
Show that the sequence
{Sp} is convergent, where

S,=yn+1-Jn, VYneN.

(d o1 I A {S,} O WX, TS
_1-3-5..2n-))

, neN.
"TT246..2n ' 4
Prove that the sequence
{Sn} is convergent, where
s _1.3:5..2n-1) neN
" 2.4.6..2n ' '
&%/ Or
M (S, )} 9O SN WF lim Sn+1 =1, 'S
n—po n
0<i<1, (5B AT I A lim S, =0.
n—yoo
i Sn+1
If {S,} be a sequence and lim |2t f=7
noe| S,
where O0<I<1l, then prove that
lim S, =0.
n—o
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2. {a)

(b}

(c)

(3)

@I it I @A ? 1
What is called positive series? |

<1 S o SRR TR PG YR 6
i i ‘ 2

State the condition of Leibnitz’s test for
convergence of an infinite series.

R R Q@ PR Sfoner ofm 711 : 6x2=12

- Test for convergence of any two of the

following :
.. 3_ .36 5 369 ,
—_— + wes ©o
i) 1+7x+7'10x 7.10.13x +...to
2 a3
(i) 1+--L+2—+3 +...t0 o
33 44
2 1.2.3 1.2.2 .4
X 1x” 13x7 185X e
@) 1 23 245 2.4.6 7
x>0

22 2 33 3)?
()

N
—4—5 +...t0 o0
3
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(4)

3. @ M fix)=0 VR h B T =W, =@
£ (x)3 9B1 Seoma forn o 1

If h be a root of an equation f(x)=0,
then write a factor of f(x).

(b) o7 R e x* +3x2 +2x-7=0
TAFIR TPA oFfe By 7211 2

Find the nature of roots of the equation
x* +3x% +2x-7=0 by Descarte’s rule.

c) R o, B, ¥ x°+px? +gx+r=0 NRAR
T ™, (9@ 023 TN {7 w411 2

If a, B, y are the roots of the equation
x3 +px2 +gx+r =0, then find a2,

(d) FER TR = 791 (R Qe @by) - 5

Solve by Cardan’s method (any one) :
i) x3-12x+65=0

(i) x3-30x+133=0
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(5)

fe) 6x3-11x%2-3x+2=0 TARRIWH A
¥, M D [T a1 A ! 5

Solve the equation 6x3-11x2-3x+2 =0,

if the roots are in harmonic
progression.

w1/ Or

x*+px-g=0NRA Mo, B, vy T T,
@ a?+p2, B2+v?, y2+0? TARGE
ANFRCO! forefa 11

If a, B, y are the roots of x3 +px-q=0,
then find the equation whose roots are
a? +p2, B% +v2, v? +a?.

( B : Trigonometry )
( Marks : 25)

4. (a) W & 1

(cosO - isin@)™/"

Write down the value of

(cosé -isin@)™/"
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(6)

() W x, =cos£r+isin—n— =, (0B N9 F
2 2r

A xX5X3 ... 10 e0=1. 2

U A
If x, —cos;-l-tsm prd then prove that

X XpX3 ...t0 =1

e IS A
@+ib)™" +(@-ib)™/" =

2(a? +b2)m/2n cos(-nl tan~! 2) 5
n a

Show that
(@+ib)™™ +(@-ip)™/" =

2(a? +p2m/2n cos(m tan~! 2]
n a

A1/ Or
TN A
cos70 =64cos’ 6 -112cos5 0 +56cos® 6 — 7cosd
Prove that

cos76 =64cos’ 8-112cos50 +56cos3 6 — 7cosd
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(7)
5. (a) A forar -
e™ nez 1

Write the value of

e?™ nez

() ISA A
log(l+e? =log(2cosg) +ig 4

Show that
log(l+e?) =log(2cosg) +i2
2 2
g1/ Or

79 I/ F IS XL 44F F4

Separate n' into real and imaginary
parts.

6. o cafh B =% o 0 4

State and prove Gregory’s series.
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(8)

w2qr/ Or

M x <42 -1, (B AT TN

2x 1( 2x )3 1( 2x )5
-= += -
1-x2 3\1-x2 5\1-x2

If x<+2-1, then prove that

3 5
2 x—x—+x——... =
3 5

2x 1( 2x )3 1( 2x )5
-= 5| +t= 5] —
1-x2 3\-x S\i-x

7. () M1 A

cosh? x -sinh? x=1 1

Prove that

cosh? x —sinh?2 x=1

(b} cos(x+iy)F A +iB TR 4T F9 | 2

Express cos(x +iy) in the form A +iB.
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o ‘*—1.._

() oA cir TR A T (R @I «b) ¢

8. (a)

(b)

(9)

Find the sum of the following series
(any one) :

. a? a®
(i) acosc — —2—cosza + ?cos3a -

(i) sin?a+sin?20+sin?3a+... +sin? na

cos2a | C
fiij) 1+cosa. + + os3a +...t0 oo

21! 3!

( C : Vector Calculus )
( Marks : 15)

ot R v SfRfirer i@l i 1

Define continuity of a vector point
function. '

wmﬁzﬁ@mm: 1

Write the following expression correctly :
5> = - dg - A

_d-(A xB)=AX—+B xﬁ

dt dt dt
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(10 )

() M A=t2i-f+pt+l)k OF B=@t-3)i+j—tk
7, m%(Z-E)ﬁdaW| 2

If A=t2-+2t+1)k and B= (2t-3)i+)-tk,
d > =2

then find —(A - B).
dt

@ M f=x’d-2P°22F+ 2k @, cot
L -11) RS V.7, &% Vxf Bdfa w11 3

7 2 3,2% 2, 1
I f=x“zi-2y°z°j+xy“zk, then
determine V- f, and Vx f at (1, -1 1).

fe) o R @ PR ¥ 7 - 4x2=8
Answer any two of the following :
) o499 30 @
Vx(VxA)=V(V. A)- V24
Prove that

Vx(VxA) = V(V-A)- V24
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(11)

e

(i) ot ¥ & V3t =n(n+)r*"2, T

7 =xi +y}’+zi&, r=[7|.
Prove that V2r" =nm+1)r*-2,

3 . » -5
where T =xi+yj+zk,r=|r|.

(i) 29 T A
-> > 5> = -
V-(AXB]:B-(VXA)—A.(V)(B)

Prove that

- => -> -> -~ -
V- (AxB)=B-(VxA)-A-(VxB)

% & %
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