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Group—A

I Classical Algebra )

1. (a) Write the name of the set with which the
elements of a sequence can be put in a
one-one correspondence. 1

(b) Write two distinct elements of
{S„} ={(-1)", ^
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( 2 )

(c) Show that a bounded sequence may not
be convergent.

Or

Show^that the sequence {S„}, where
N, has 0 as a limit point.

(d) ^ove that eveiy convergent sequence is
boxanded and has a unique limit.

Or

Show that the sequence {S^}, where

1 . 1 . 1
3 5 2n+l

cannot converge.

2. (a) "If the partial sum of an infinite series is
convergent, then the infinite series is
divergent." State true or false. 1

(b) Define an infinite series. 2

(c) State Cauchy's root test. 2

(d) Show that the series

1 + 2+3^...
2 3 4

is not convergent.
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( 3 )

{e) Show tJiat the sequence where

£/„ =sin-, diverges. 3
n

Or

Show that the series

converges.

(f) Test the behaviour of the series

1^2 ̂ 2-2^ ̂ 3-2^ ̂ 4-2" ̂  4

Or

If Xt/„ is a positive term series such
that

Um ̂ ^ = 1
n-4<» Ufi

then show that the series converges,

if I<1.

3. (a) Write what type of equation has at least
one real root. 1

py) Write the transformed equation with
sign changed of the roots of the
equation

4x^-llx^+5j[: + 3 =0 1
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( 4 )

(c) Form the biquadratic equation which
shall have two of its roots as i, 2L

(d) If a, p, Y be the roots of the equation

+ px^ + qx + r = 0

then find the value of £a^.

(^) If a and p are the roots of
X - px^ + gx - r = 0 such that a + p = 0,
then show that pq = r.

Or

Solve the equation

*^-9a:2+23x-15=0
whose roots are in arithmetic
progression.

(f) Find the sum of the fourth powers of the
roots of the equation x^-x-\=0.

Or

ft Y are the roots of the equation

~Px^ -i-qx-r = 0
then form the equation whose roots

P

are
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(5 )

Group—B

( Trigonometry )

4. (a) Write the value of

Tl . . 71^^cos—+ ism—J 1

(b) Choose the correct answer for the
following : 1

^  is equal to
cos0-tsine

(i) cos9 + isin9

(ii) sin9 + tcos9

(iii) cos9-isin9

(iv) cos20-isin29

(c) Simplify (any one) : 2

,  (cos0 + tsm0)^
(cos0-£sin0)^

fllj (cos6 -£sin6)^
(cos0 +ism9)'^

(d) If a = cos2x + isin2;c, b = cos2i/ + isin2i/,
then show that

5^ = itan(x-i/)
a+b 4
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( 6 I

Or

Show that

(l + cos9 + isine)" +(l+cos9-isine)"
(

2  2

+  ® „ r\9= 2 COS ~ COS

5. (a) Show that

. n
I—

e 2 = I

(b) Resolve into real and

imaginary parts. 3

Or

If tan (a + tp) = X + iy, then prove that

+y'^ +2xcot2a = 1

6. (a) Write the expansion of tan"^ x in terms
of X, where ix|<l. 1

(b) Show that

logsecx^itan^x-ltan'^x + itan^x—•
4  6

3

Or

Find the sum of the series

3-4= 5-4'*
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( 7 I

7. (a) Find the sum of the series (any one) : 4

(i) i+cosa + c^cos2a + c^cos3a+-"
2

COS0+—cos2e + ̂^cos3e+-
1! ^'

(b) Show that
tanhx + tanhu

tanhx + i/=-—-————^ .
l + tanhxtanhy ^

Or

Prove that

sinh"^ (cotx) =log(cotx+cosecx)

Group—C

I Vector Calculus )

8. (a) Find ■^{x^yi+y^zj + z'^xk]. 1
oX

(b) A particle moves along a curve whose
parametric equations are x=2t^+3t,
y = 3cost, z=t. Determine its velocity
and acceleration at any time. 2

(c) Let f[t) has constant magnitude. Show

that 7-^=0. 2
at
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( 8 )

(d) Show that

v-(fl)7)=(vfl))-7+0(v-7)

Or

Evaluate V(logr), where

r =17^1,7 =xi+yj + zk

(e) Show that

V-(V(ti) = V^4i, (1)= (t)(A; y, ̂

Or

Show that curl grad ((> = 0.

(f) Define an irrotational vector.

★ ★★

16-21 3500/143 ^ ^ j


