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B.Sc. Il Semester Degree Examination, May 2013
MATHEMATICS
Paper - 2.1 : Algebra Il

Time : 3 Hours Max. Marks : 60

Instruction : Answer all Sections.

SECTION-A
I. Answer any ten of the followings : (10x2=20)
1) State factor theorem.
2) Solve x* + 2x3 — 16x2 — 22x + 7 = 0 given that if has a root 2 + J3.

3) Find the quotient and the remainder of 3x3 - 4x2 + 2x + 1 by dividing x — 3.

4) Transform the equation 3x* — 4x3 + 4x2 — 2x + 1 = 0 into another, whose
leading coefficient will be unity.

5) Define Infimum and suprimum of the sequence.
1l oi ;
6) The sequence {1- n [ 18 @monotonic increasing sequence.

7) Show that

1
‘O’ is a limit point of the sequence {H}

8) Define monotonic sequence.

1 1 1
9) Test the convergence of the series —+——

+L+....+ e
1.2 28184 n(n+1)

10) State limit form of comparison test.
11) State P-series.

3 5

y ; 1
12) Discuss the convergence of the series 123 5 234 - 345 F

P.T.O.
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SECTION-B

Il.  Answer any two of the following : (2x5=10)

1) Increase the roots of the equation 4x* + 32x3 + 83x2 + 73x + 21 =0 by 2 and
hence solve the equation.

2) Show that the equation :

x'2 —x# + x3 - x2 + 1 = 0 has at least four imaginary roots by Descrarate’s
rule of signs.

3) Solve : x3—27x + 54 = 0 by Cardans method.
4) Solve x3 —9x + 1 = 0 by trigonometric method.

SECTION-C

lll. Answer any three of the following : (3x5=15)
1) Prove that the limit of a convergent sequence is unique.

2) If in a convergent sequence a finite number of terms are removed, the
convergence of the sequence will not alter.

3) Testthe convergence of the following sequences :

% L
n (1+2] 2 LW
n n

4) If{a,} is a convergent sequence of positive terms then evaluate

im a,wherea, , = ZE”—.
5) Show that th S b et i
) Show that the sequence {x.} defined x, = AT g imit el

convergent.

SECTION-D
IV. Answer any three of the following : : (3x5=15)

1) State and prove D’'Alemberts ratio test.

2) If YU, and YV, be the two series of positive terms such that
iy XV, is convergentand

i) U, <K V., ¥n except perhaps for the finite number of terms in the
beginning, where K > 0 then prove that Y U, is also convergent.
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B.Sc. Il Semester Degree Examination, May 2013
Paper - 2.2 : MATHEMATICS
CALCULUS - 11

Time : 3 Hours Max. Marks : 60

Instructions : i) Answer all the questions.
if) Mention the question numbers correctly.

SECTION-A
l. Answer any ten of the following : (10x2=20)

dx

1) Evaluate Im
2) Obtain the reduction formula for [tan" xdx.

n-1
; 1
3) Evaluate n"_’;“m 21
i

I =1

%
4) Show that fsin“ xcos?xdx =T
0

32"

2n
5) Evaluate |Sin’ (%')dx.
0

VA
6) Show that [sec* xdx =4/
0

7) Find the length of the arc of the curve y = log secx from x=0tox = %

8) Find the area included between the parabola y = 4ax and its latus rectum.

9) The circle x? + y2 = a2 is revolved about the x-axis. Find the volume of the
sphere so formed.

2 2
10) If u =log (x By ]showthatxux+yuy=1.
X+Yy

11) Show that the total derivative of z = xy? + x2y where x = at, y = 2at is 18a3t2,
12) Define Jacobian of u, v, w with respect to x, y, z.

Pi.O.



13MY 44— 11 (11) T O O

SECTION-B

Answer any five of the following : (5x5=25)

X

1) Evaluate fm

dx

2) Evaluate IM
n—

0

m/_ nJ_ o |-

3) Prove that 2iff(x)dx = z?f(x) dx if f(2a — x) = f(x).

E dx

5) Find the area of the curve astroid x% 4 % — .

6) Find the volume of the solid obtained by revolving the cardiode r=a(1 + cosg)
about the initial line.

7) Find the surface area of the hemisphere of radius ‘a’ units.

SECTION-C
Answer any three of the following : (3x5=15)

fu du
oyox’

2) State and prove Euler’'s theorem on homogeneous functions.

1) If u=xY, then prove that

3+3

3) If u=tan™" Bk X showthatx@+y—a—u=sin2u
S x__y ) ax ay 3

: 3., 2)
4) Ifx+y+z=u,y+z=vand z = uww, find the value of UV, W)

(2 4 y2 4 22 o%u , u o,
5) Ifu—log,/x +y? +22, show that (x= + y= + z) ax2 o2 622 o=



