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GROUP—A
( Classical Algebra )

1. (@) Write the limit points of the sequence

s, =V" (1+%)

(1m0

I°9/118

ver )



(b)

(c)

(d)

2. (g

(b)

P9/118

(2)

D
efine a Cauchy sequence. Prove that

the sequence (1,4, 1 1 4

» EJ 5: E, es iS a

Cauchy sequence. 1+2=3

S
how that the sequence {S, } given by

1
n =_+—1—+...+-1—

1! 21 nI’ VnGIN

1S convergent. 3

Sh
ow that every bounded sequence

haS a ]-imlt pOint. 3 =

Sh i
ow that the serjeg 1+2+3+
cannot converge, o

2
PI'OVe ﬂ'la_t S "
L andlfzz Un 18 a series of positive
EJ‘_H__
1+ un
3
( Continued )

(3)

(c) Write the statement of Cauchy’s Root

(@)

/118

Test for the convergence of a series of

positive  terms and test the
convergence of the series
R
X
1+_).c_+f-é—-|-—-3—+ L x>0
2 32 4
2+3=5

applying it.

Test the convergence of any one of the

following

0y

n=1

(i) Y

5

1
g 4. gk

n3 n-1

e

n”+1

If the roots of the equation
e pd vt arxts=0

are connected by the relation

B+y=a+8, where a, B, y, d are the

roots of the equation, then prove that

p3—4pq+8r=0 &

( Turn over)



(4 )

(b) If the roots of the equation x" —1=0
be 1,r, T3, .., Th_1, then prove that

Q-n)i-ry)..0~r,_)=n s

(c) Find the €quation whose roots are
the  roots of the equation

5
RS 22 1115 0, each disninished

by 3. °
(d) Solve by Cardan’s method - .
x®-21x-344=0
GROUP—B
( Trigonometry )
4. Answer any two : 4x2=8
(@) Find the equation whose roots are the
nth powers of the roots of the equation
x* -2xcos0+1=g
(b) Prove that
Sin Sx = 16sin® X -20sin3 x+5sinx
Po/118 ( Continue?/

(c)

(b)

V6. (@

(b)

7. (a)

%’118

o
(S)

Deduce the expansion of cosa in
ascending powers of o.

Show that

10gi=(2n+~é1-) in

If tan log(x +iy) = a+ib, where
a?+b?% %1, prove that

2a

tan log(x? + y?)= — =%
g( y°) a2 — 52 :

Write the interval of 8 for which
0 =tan0 —ltan39+—1—tan59 - ...
3 5

Show that

1,1 1
=23 |1t — ———
=28 33 53% 73° }

Write the condition that is to be
satisfied by the common difference of
the angles in AP so that the sum of the
sines and sum of the cosines of n
angles are each equal to zero. 2

( Turn Over )



(6)

(b) Answer any two : 3x2=6
() Sum to n terms of the series

cos2a+cos23q+c0325a+---

(i) If sin(a+iP)=x+ iy, prove that

2 2

X-cosec 2

a-y?sec’a=1

(iii) Separate sinh (x+iy into real and
imaginary parts.

GROUP—C
( Vector Calculus )

8. (@) A particle moves along the curve

x=2t% y=1¢2 —4t, 2=3t-5 where t is

the time. Find the component of

velocity at time t=1 in the direction
i-3j+2k.

(b)

(c) Define directig

Po/118

‘y( is solenoidal.

5\6000/118

(7)

A=xz%- 2x2yzj+ 2yz*k

* %k

({d) Prove that the vector

- - ~ 2,24
A =3y*z% + 4x32%j-3x%y’k

(e) Find curl A at the point (1, -1, 1) if
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