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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
for the questions
( A : Classical Algebra )

L. (a) & S e 1

Define null sequence.

(b) {un}={1+(—1)'i},neN IFAOR AT
forar 1 ’ 2

Write the range set of the sequence
{un} ={1+1)"}, ne N
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~ Prove that eve
bounded.
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273737,

Use general

se principle of Cauchy’s
Flt:ten.on for convergence to show that
n} is not convergent, where

=1+1,.1.1
un 1+§+—+—+...+l
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» I8 divergens,

Ty convergent sequence is-
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(b)

. | 8P/114
( Co_ntinued )

(3)

T Zu, mwmmﬁl%‘l’ﬁ

hm (un)" =1

TR mwma?ﬂz%rzdamwﬁﬂﬁn

If Su,, is a positive term series, such that
1
lim (u,)~ =1
n—oco )
then show that the series converges
if I<1.
ol R @ PR TR oRrw w91 0 4x2=8
Test the convergence of any two of the
following :
A | 1 1 1
— e e
U 1P 2P 3P 4°p
. 1.2 2.3-3.4 45
(ii) 32 +33 +34 +35 +
3 3-6 2
l+=x+—r
@ 1+g*+ 716"
M x* +x3-16x% -4x+48=0 IR
o B,y ¥ 5 BRGl @ =W, (5@ ZofyI I
i 1
If o, v and 8 are the four roots of '
the equation x* +x3 -16x2 -4x+48 =0,
then find Zofy.
X2 +1=0 TR FATE e IS TR
R T 0 2
Find the number of positive and negative
roots of the equation x2" +1=0.

,for p>0
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4. (a)

(b)

- roots,

(4)
3
‘If? x*~px® —gx-r=0 FeIE TAFLD!
BT opoife
p3r=q3a R, om g WA

If the roots of the equation
3
x* - px? -gx-r=0

are in GP, thep show that p3r ____qs‘

T M @ n o ey Ny
mnﬁwwwwﬁ:ﬁgqmwm

Prove that evep
e i i
degree n has exary(:l;1 B e o Suation of

Y n real or imaginary

YR’/ Or

‘Tﬁx3+
P +r =0 5N
ol 1 1 %Ry T,

o’ gy TR A Remacdy s w1

If o

= +s,x*i :l:ou?; roo;s of the equation
» 1ien form the i

whose rootg are BY 1o of e
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( B : Trigonometry )

Write down the value of

(cos6 - isin@)n
o I @
Prove that

. 2 3 4
cos26=l———2e $22

21 41

n @51 AT UHS /Y T, T I A

If n be a positive integer, then prove that

na

@+ +0-1)" =22

nn
cos—
4

w11/ Or
sina ¥ o I Tes g 79!

Expand sina in powers of d.

= o -
Write down'the value of

e 2nmi

o Fq A

tan(ilog a—l.b) =
a+ib

2ab
a? -p?

T°S o WF b {1 I A1

4
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(6) (7)
i
|
Prove that o
i L qews Ay T (R @ aot) - 5
) tan(ilog L’b) __2ab ’ Find the sum (any one) : |
arib) a?-p? 1 (i) sin?a +sin?(@ +f)+sin?(o +28)+ -
|

Where a and b are two real quantities| to n terms
i
91/ Or !ff (i) 1+cosx+ co;!2x + co;?x 4+ to o
‘Tﬁ x=l°gta.n(§+%) W, o A TN A |
i
| |
= 7 lx \
Y=-ilog tan(a + %) ( C : Vector Calculus )
If x <log tan ™ . @ ' o e | 1
ogtan(z-!-g), then prove that (@) csE ﬁﬂi W Wﬁ A : )
= Define continuity of a vector point
Y =-~ilog tan("_x + g) - function.
7. 2 4 ) e R e 1
© (@) R I @y 97| State True or False :
State Gregory's series <1 e AP R FoPR Curl b1 R T |
®) 2 3y - Curl of a vector point function is a scalar
Prove that quantity. |
o1 . | () borzaiy x=2t2, y=t2-4t 9F z=3t-5
k3 +§7+‘9\11‘*‘ @ frre ofS F@, TS t TF W IO
8. (@) ooy , @9 fadg =, cfem t=1 F | 2 2
Pr A particle moves along the curve x =2t%,
ove that 2 S th
y=t° -4t and z=3t-5 where t is the
(°°shx+sinh Q" time. Find the magnitude of the velocity
= cOShnx +si ] = .
8P/114 sinhnx at t=1. .
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(8)

V¢\i

(d) I ¢(x, y 2) =3x2y-y32z® =, o3
(-2, -1) Rge A 11
If o(x, y 2) =3x2y-y322, then ﬁi‘ld th
value of V¢ at the point (1, -2, - 1).

. . . @
10. fy A=x22% -2y%2%f+ xy?zk W,
VX(VxZ) fAdfy 11
If'A x2 2%

27 i find
z°1-2y%2%} + xy?zk, then
Vx(VxA). '

- R[T / Or.
9 391 (Prove that)

ﬁ
V’(VXA):O

. (o) 551 (b) 3 T )
- Answer either (@) or () ;

(@) amq W (Prove that) cyur (A x B)

=B v)A- Bde ~(A- V)B+A dl"B

(b) = v2,n =n(+Yrn-2 T n o
mw?ﬂ;,kw\kzk rei?l.
Prove that v2,n

f
~n(n+1)r" =2 where
is constant an, d

Texdtyiezk, r 7]

) * %k ok
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