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Bachelor of Science (B.Sc.) Semester—VI1 (C.B.S.) Examination
M _,-DISCRETE MATHEMATICS AND ELEMENTARY NUMBER THEORY
Paper—2
(Mathematics)
Time : Three Hourg [Maximum Marks : 60
N.B. :(— (1) Solve dl the FIVE questions.
(2 All quedtions carry equa marks.
(3) Question Nos. 1 to 4 have an dternative. Solve each question in full or its alternative in full.
UNIT-
1. (A) Giventhat A ={1, 2, 3,4,5,6,7, 8 9, 10} and arelation R on A is such that

R={(x, y)/ x +y =10}. Show that R is nather reflexive nor trangitive but it is symmetric.

6
(B) Let (L, £) bealLattice. Forany a, b, c, T L;if * and A are operations of meet and join, then
prove that :
bfch ja*b £ a*c
laAb £ aAc 6
OR
(C) Define a digtributive lattice and show that every chain is a distributive lattice. 6

(D) Define : Indegree, Outdegree and Total degree of node. Find al the indegree and outdegree of

the digraph. 6
Y%

4
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UNIT-I

2. (A) Prove that if g is greatest common divisor of b and ¢, then there exist integers X and y, such
that g = (b, ¢) = bx, + cy,. 6
(B) Find the value of x and y that satisfy the equation :
243 x + 198y =9 6
OR
(C) Let p be an odd prime and (a, p) = 1. Then prove that
ar-1° 1 (mod p). 6
(D) Evauate :
(n,n+ 1) and [n, n + 1]. 6
UNIT-II
3. (A) Define Legendre’'s Symbol. Prove that if p is an odd prime, then
@16 11 if p°imodd)
pg i-1if p°3(moda) 6
(B) Evauate ?ﬁgmd Zicl)g 6
OR
(C) Solve the congruence if it is solvable :
X2 % 7 (mod 31). 6
(D) Prove that the quadratic congruence :
X2 © a(mod p) where p is odd postive prime integer with a* kp for any integer k, has exactly
two solutions, provided the solution exist. 6
UNIT-V
4. (A) Prove that the podtive primitive solution of ¥ + y* = 2 withy even are given by x = 2 — &,
y=2rs,z=r+ ¢
where r,; s-are arbitrary postive integers of opposite parity and r>sand (r, s) = 1. 6
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(B) Find dl the primitive Pythagorean triples x, y, z such that z —y = 1. 6
OR

N

(C) Construct Farey Sequence F, giventhat F, = i

E =)
(SIS

g . 6

‘a a . . _a a
(D) If — and — are two consecutive terms in F_with — to the left of —, then prove

b o] b o]
ab-ab =1. 6
QUESTION-V

5. (A) Define an equivaence relation. Give an example of equivaence relation. 1%
(B) Define smple graph and multi-graph. 1%

(C) Prove that 4x (r? + 2) for any integer n. 1%

(D) Define Reduced Residue System. Find reduced residue system for m = 12. 1%

(E) Prove that ?gﬂ. 1%

Pg

(F) Define greatest integer function [ x ]. Find [-3.5] and [12]. 1¥5

(G) Test the solvability of 4x + 8y = 2. 1¥5

(H) Prove that terms in a Farey sequence are in monotonically increasing orde. 1%
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Time : Three Hourg

NKT/KS/17/5200

Bachelor of Science (B.Sc.) Semester—VI1 (C.B.S.) Examination
M _,-DIFFERENTIAL GEOMETRY

Paper—2
(Mathematics)

[Maximum Marks : 60

N.B. :(— (1) Solve dl the FIVE questions.

(2 All quedtions carry equa marks.
(3) Question Nos. 1 to 4 have an dternative. Solve each question in full or its alternative in full.
UNITH
1. (A) Provethat Darboux vector d iscongtant if K and t are congtant and the d has a fixed direction
K.
in s IS constant. 6
(B) Prove that the Frenet-Serret formulae :
Codt_ -
— =k
M G 7kn
odn - -
i) —=tb- Kt
(i)
o db_ -
—=-tn
(iii) =
where K and t are curvature and torsion of the space curve. 6
OR
(C) Show that the tangent to the locus of the centres of the osculating sphere passes through the
centre of the osculating circle. 6
(D) Prove that the necessary and sufficient condition that a curve to be a helix is that ratio of
curvature to torsion is congtant at al points. 6
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UNIT-I

2. (A) Find the involutes and evolutes of the circular helix :
T =(acosq, asng, bq). 6
(B) Show that the curvature K and torsion t, of an involute c of c are given by
LIS .tl . KUKt
K?(c- s)?’ K (c- s)(K?+1?)
where K and t are the curvature and the torsion of the curve. 6
OR
(C) Find the principa curvatures at the origin of the paraboloid
2z=5¢2 + 4xy + 2y2.
Also find the curvature of the section y = x. 6
(D) If ab- ba* 0, show that the line x=az+a, y =bz +b generates a skew ruled surface and
find its equation where g, b and a, b are functions of u. 6
UNIT-II
3. (A) Deermine the unit normas and the fundamental forms of the surface
.Fz(a cosu, asin u, bn). 6
(B) On the paraboloid X2 - y2 =z, find the orthogona tragjectories of the section by the planes
z = condtant. 6
OR
(C) Obtain Gauss's formulae for .Fn, T2 , .F22, where T isthe position vector of any point of a surface
and suffixes 1 and 2 denotes differentiation with regard to u and v respectively. 6
(D) Prove that the Rodrigue’s formula Kdr +dN =0
where K is the principle curvature. 6
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UNITHV
4. (A) Define geodesic and further obtain the differential equation of the geodesic. 6
3
(B) Prove that the curves of the family % = constant are geodesics on a surface with the metric.
2 du? - 2 undudn + 2u%dn?, u>0,n >0. 6
OR

(C) Find the Gaussian curvature at a point (u, v) of the anchor ring,

r = ((b + acosu) cosv, (b + acosu) sinv,asnu),0<u, v<2p. 6

(D) Prove Bonnet's theorem for a curve on a surface that w' + t = t , where w is the norma angle

and t | is the torsion of the geodesic tangent. 6
QUESTION-V

5. (A) Define Osculating Plane. 1%
(B) Define Fundamental plane a a point P whose position vector is T on the Space curve R.

1%

(C) Define Involute and Evolute. 1%

(D) Define Developable Surface. 1%

(E) Define a third fundamenta form. 1%

(F) State Euler’s theorem on normal curvature. 1%

(G) State Gauss-Bonnet theorem. 1%

(H) Define geodesic polar coordinates for the geodesic metric d& = dw? + G(u, v) dv?. 1%
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Bachelor of Science (B.Sc.) Semester—VI1 (C.B.S.) Examination
M _,—SPECIAL THEORY OF RELATIVITY
Paper—2

(Mathematics)

Time : Three Hourg [Maximum Marks : 60

N.B. :(—

(1) Solve dl the FIVE questions.
(2 All quedtions carry equa marks.

(3) Question Nos. 1 to 4 have an dternative. Solve each question in full or its alternative in full.

UNITH
1. (A) Wha is an inertid frame ? Show that in an inertid frame, a body not under influence of any
forces, moves in a graight line with constant. velocity. 6
' 2
(B) Provethat N? - é% is invariant under special Lorentz transformations. 6
OR
(C) Explain Lorentz-Fitzgerald contraction idea. How was this idea used to account for negative
result of the Michelson-Morley experiment ? 6
(D) Assume that the Lorentz transformations are the linear transformations of the form X = Ax + Bt
and t' = Dx + Et, E > 0. Consdering ¥ — ¢t? = X2 — ¢ t'2 and the motion of the origin of S,
deduce the Lorentz transformations. 6
UNIT- I
2. (A) Onbtain the transformation equations for the components of particle acceleration by using special
Lorentz transformations. 6
(B) Explain the phenomenon of time dilation in specid theory of redivity. 6
OR
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N| -

U2
2

(C) Obtain the transformation of Lorentz contraction factor gi S

% in the two inertial frames of
@

references. 6
(D) Prove that smultaneity is relative but not an absolute in specid relativity. 6
UNIT-1I

3. (A) Define symmetric and skew symmetric covariant tensors of order two. Show that any tensor of
the second order may be expressed as the sum of a symmetric tensor and skew symmetric tensor.
6

(B) Define Kronckar Delta 'ﬂ;. Show that 'ﬂ; is a mixed tensor of order two. 6
OR

(C) Define space-like interva. Prove that there exists an inertial system S in which the two events
occur a one and the same time if the interval between two events is space-like. 6

(D) Define four tensor. Obtain the transformations of the components of a symmetrical four tensor T**

under the Lorentz transformations. 6
UNIT-HV
4. (A) If misthe reaivistic mass of a particle moving with velocity u relative to an inertid frame s, then
prove that :
m = M,

NI

Ll 2
o|c
N N
SRR el

where m is the rest mass of the particle. 6
(B) Define four-velocity. Show that the four velocity, in component form, can be expressed as :
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(C) Derive the wave equation for the propagation of the eectric field strength E and the magnetic

fidd strength H in free gpace with velocity of light. 6
(D) Obtain the transformation equations of the electromagnetic four-potential vector. 6
QUESTION-V

5. (A) Discuss the outcome of Michelson-Morley experiment regarding fringe shift and Stationary ether.
1%

(B) Show that the circle x'? + y? = & in the frame of reference s is measured to be an dlipse in

s if s moves with uniform velocity relative to s. 1%

(C) Deive Eingein's velocity addition law. 1%

(D) An éectron is moving with a speed of 0.85 ¢ in a direction opposite to that of a moving photon.
Cdculate rdative veocity. 1%

(E) Define:

Free suffix and dummy suffix in a tensor quantity. 1%

(F) Show that two events which are separated by a time-like interval cannot occur simultaneoudly in

any inertia system. 1%

(G) Show that the four velocity of a particle is a unit time-like vector. 1%

(H) Prove that the energy momentum tensor T/ is symmetric. 1%
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