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GROUP—A
( Classical Algebra ')
1. (a) Write the domain of a real sequence. 1

(b) Write the limit point of the sequence
{2, 4: 2’ 6) 2, 8: "'}' . 1

{c) Prove that a sequence cannot converge
to more than one limit point. 4
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(2)

(d) Discuss the convergence of the

sequence {S,}, wWhere
Sp -.=1+}-+-£+‘...+l
2 3 n 4

Oor

Show that every convergent sequence is
bounded.

2. (a) Write the Cauchy’s general principle of
convergence of series. 1
(b) Test the convergence of the series

1 _, 3 , 5 . LA
1.2.3 2.3-4 3-4-5 4-5.6 4

(c) State and prove the necessary condition
for convergence of an infinite series. S

Or

Show that the series Zl does not
n
converge.

(d) Show that the series

1 1 1
o
21 31 4!+

is convergent. 5
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3. (a)

(b)

(c)

(d)

(e)

20P/228

(3)

Write the complex roots of the equation
x3-1=0.

Write the nature of the roots of .the
equation x3 +px+q=0, if p and g are
positive.

Find the sum of the fourth powers of the
roots of the equation x3-x-1=0.

If a, B, y are the roots of the equation
x3 +gx+r =0, then find the equation
1 1 1
b B__, i

whose roots are O — -
By oy af

Or

Find the equation whose roots are the
square of the roots of the equation

2x3 —3x2 +4x-5=0.

Solve x® -3x+1=0 by using Cardan’s
method.

Or

If o, B Y are the roots of the equation
x3 +ax? +bx +c¢ =0, then find the value

of Zazﬁ in terms of the coefficients of

the equation.
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(4)

GROUP—B
( Trigonometry )

4. (a) Write the value of

o
cos——1isin— 1
2 2

cosx+isinx

6
- - ) in the form
sin x +icosx

(b) Express (

X +1iy. 3

(c) Solve the equation x’ + x*+x2+1=0

by using De Moivre’s theorem. 4
Or
If x =coso. +isina, Y=cosP+isinf,
z=cosy+isiny and x+y+2=0, then
show that
l + l + l =0
X UNZ

5. (a) Show that

logi= (2?1 +%] i 2
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(5)

(b) If tan log(x+iy) = a+ib, a’> +b* #1, then
prove that
2a

tanlog(x? +y)) =—F——=
l1-a“-b 3

Or

Show that sin(log i‘)=-1

6. (a) Show that

1 2 1 4 1 6
log secB = —tan g—-——tan O+—tan- 6 -...
& 2 4 6
if 1o]< Z.
4 4
Or
(b) Show that

Rk

5 Sinife LY 12 4
P e | R | e el
(3 TJ 3[33 73) 5[35 75J

7. (a) Write the sum of the series

cosX +cos2x +cos3x + -+ +COSTX. 1

(b) Find the sum of the  series
sirio,—sin2a +sin30. —~--« to n terms. 3
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(6)

(c) Separate into real and imaginary parts
of (any one) : 4

(i) cosh(x+iy)
(ii) sin~}(x +1iy)
GROUP—C
( Vector Calculus )

— —>
d-> =2 =2 dB =2dA
8. —(AxB)=AXx—+B—
(a) —IAXB)=Ax— 4B
Write the above statement correctly. 1
(b) Find the value of V-7, 7 = Xi +1j + zk. 1
(c) Determine the unit tangent vector at
any point on  the curve
B WS ok
?=t2+2]-L Rk 2
2
=> - ~ -~
(d Let A= x2y2i +y222j+x222k. Find
VxA at (-1 1 1). 3

(e) Find the directional derivative of
b= x2yzz+2xy2z at P, 2,1 in the
direction of 2i + j+2k. 4
Or
Show that curl grad ¢ =0
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(7))

() Show that
V- 4) = (Vo- A) +6(V- A)

—)
where ¢ is a scalar function and A is a
vector function. ' 4

Or

Show that
-2 = - -3 - -
V-(AxB)=B-:(VxA)-A-(VxB)
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