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Fourth Semester B.Sc. Degree Examination, May 2021 ®:

First Degree Programme Under CBCSS 0

' Mathematics &\‘0
Complementary Course for Chemistry/Polymer Chemi

istry
MM 1431.2 : MATHEMATICS IV - DIFFERENTIAI@&I&TIONS, VECTOR

CALCULUS AND ABSTRACT
(2019 Admission %
-All the first ten questions are@@ Each questlon 1 mark.

Time : 3 Hours Max. Marks : 80

‘Solve —1—2x 0.

—

Write the standar@&bf Bernoulli's equation.

2.
3. Gwe aé@ of a non-linear differential equation.
4. F

: W(y,,y,)=0 implies y, and y, are dependent

. FinddivF, if F=xi+y.
W&O’

‘o, Give an example of a one- sided surface.

7. State Divergence Theorem.

P.T.O.



10.

11.

12,

13.

14.

15.

16.

17.
18.

19.

20.

i
22.
23.

Give an example of a non-abelian group.

Define order of a group.

TruelFaIse If n, is the dimension of the 4" irrep of a group G, then X n, =g,
where g is the order of G.

(10x 1= ‘Wa,arks)
Answer any ei

y eight questions from among the questions 11 to 26 carries
2 marks.

5 .
Find the order and degree of the Differential Equation& %=1,

2 Ndx
Solve Z—V =Xy-X.

Find the general solution of y = p+ p%x. Q)%

Find the complementary function of \4— +4y = 3e”.

Write the standard form of Legege)s linear equation and Euler linear equation
: 9

Solve —=- a y - K
¢ Q;

Find div F, where 3xy i+ 4yx?j.

Write the ﬂ%» rm for grad, div and curl.
Evaluate the line integral !__[ 3x? -2y +z, where C is the line segment joining

(1,1,1)

Find“an expression for the angular momentum of a solid body rotating with
angular velocity  about an axis through the origin.

Define an equivalence relation.

Define representation of a group G with an example.

Define S,. Find the order of S,,.
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24.
25.
26.

lllo

2l

28.

29.

30.

I.

32.

33.

34.

Define homomorphism of groups. Define Kernel of the homomorphism

State the Cancellation laws in group theory

Find the order of ¢ = (3) (14 6) (2 5)

(8 x 2 =16 Marks)

Answer any six questions from among the questions 27 to 38. Eaa@ es 4
marks.

Solve xd—y+3x+y=0. §
Solves 4 Y itan 'L, «
d X

X X

Find the general solution of the equation % Ty=e".

Solve x23_52’+x9')i_4y:o_ 0\

% dx
Calculate V x F for F = xyz i + 3%y 4 + (x2* - y?zk.

Find the volume enclos efween a sphere of radius a centered in the origin
and a circular cone of ngle « with its vertices at the origin
*

Evaluate the Iim@ga f= §C x dy, where C is the circle in the xy-plane defined

by x? +y? Ja; 0.
- e 2
Us‘gaf;re 's theorem, find the area of the ellipse —2+F =1.
a

*
35. %e that the inverse of an element in a group is unique.

36.
37.

38.

Prove that conjugacy is an equivalence relation.

Prove that two cosets are either disjoint or identical.

Draw the table of products for the elements of the group {1,3,5,7} under
multiplication (mod 8).

(6 x 4 = 24 Marks)
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39.

40.

41.

42.

43.

44.

Answer an

Y two questions from among the questions 39 to 44. Each carries
15 marks.

(@) Solve & _ 2‘;55’_‘*3
dx 2x+4y-6

X XS
2 |

(@) Solve g—{‘+ 4y = x? sin2x. 0@
X

2
(b) Solve %—‘;’—3%+2y=29“’ subject to (h&boundary conditions
X
y(0)=2,y'(0)=1.

(b) Solve gl+—}i =2x%y*, @

b

Evaluate the line integral / - fc a.dr, where % +y)i+ (y-x), along each of

the paths in the xy plane, namely \\Q)

(@) the parabola

(b) thé curve C)

(c) theline @

L IR
Show that Q =(2x %Zz)j +(x2y}k is a conservative field. Find its potential
function. Evaluates[{;122Q.dr .
Explain ents of a group of two dimensional operations which transform
an equilateral triangle into itself, by drawing a Séquence of model triangles. Draw
the group table.

1 OJ and B =(0 (’;] Determine its proper subgroups and verify for each of
1
them that its cosets exhaust G.

(2 x 15 = 30 Marks)
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