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1. (a). Give (Without proof) the conditions that
a infinite series ean be multiplied by an
other infinite series,

(b). Find the necessary and sufficient condi-
tion that the tranformotion '
X=f(x,y, ¥), Y=g(xy7¥)

. should be a contact transformation.
2. Plot the curve
y=xe %

and evaluate the area A bounded by this

curve and the straight line

y=e%x (a>0)

What does the value of A become when

a-v-he}

3. Knowing' that
“+o0 "xﬁ.-— a2

Tk v
a— b L H
jo. e dx= il € 3

apply the formula for ‘integration under the
‘integral sign to the Integral

. oo
f e—'ﬂ. 2'12udt
Q

and find the value of the integral

e
. ]

_ o e dx.
4. Calculate the surface integrals

1=ffxsd,6 | _J-.:ff(yé.{_zz)d?

extented over the spherical triangle situated
on the sphere

X24+y24u2=1
and having as vertlces the points:
' 1 1
(0,0,1), (0.1,0), (—=> 0,—=)
' V2 V2

{d6 fepresenfg the element of area of the
sphere.)
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(1) State the metric and the projective gen-

=] ....- ......-

=== === '_...-_ '..-_

erations of conics. Determine and discuss the
pencil of conles which are tangent to the lines
X14+Xg=X%Xg=0
and ’
X]_—‘X2=o
at the points (1, 0, 1) and (0, 0, 1) respectively.
(2)  Determine the canonical forms of a

point conic when the triangle of reference is
(2} an inscribed triangle,

(b) a circumseribed triangle,
(¢} a self-polar triangle
and. their corresponding forms in Hne coor-
dinates, _ .
(3y Find the necessary and sufficient condi-
tion such that the linear transformation
Sx1'=a1x;+azxg, a; ap |0,

Sx5"=by¥1 +ba%s, by by
is periodic of period 3. Determine the fixed ele-
ments and the invariant cross ratio of the per-

iodic linear transformation

(4) Determine the two systems of the gen-
erating lines on the quadrie
ax?+by?4ez? F2uxt2vy +iwzt+d=0,
and prove that
..{a) two distinct lines of the same system
- are non-coplanar,
(b} two lines of the different system are
coplanar,
(5) If the ruled surface is given by the par-
ametric equations
x=%Xy(W)+vxqa(u),
{‘ y=yi(u)+vya(u),
: z =21(u) +V22(U) ¥
Prove that the cross ratios of four points on a
generating line are equal to the cross ratios of
the tangent planes at the four poinhts.

RN ERN  mpame
BEEMIRETEY
(1). State the definition of linear dependence
of m sets of functions .
D D,

X2 (D) 2,

*

.................. LT TTILITT LTI Y



x(l;l) x(g‘) ,,,,,, , x(g!)

and prove that n4+2 or more points in a space
of n dimensions are always linearly dependent.
(2) State the definition of groups, and prove
that _

(a) all metric transformations in a plane

form a group,
(b} all non-singular materices of order n

form a group.

) "
(3) Given a quadratic form ‘f_laqxix.f and

two pairs of linear forms

n L, ]
Emy, Toudxg
=1 D ]
and
L] ]
= wixi, T ovxy
=1 =1
Prove that
I= | ay a1n V1 VY
ai!l ...... Pan Va v“’
Wy emenee Nn 0 4]
Uy' oo Un’ 0© 0

is an invarriant of the weight z with regard to
non-singular linear transformations. Give the
geometrical significance of I=0,
(4) Given the binary biguadratic form
f(x1,Xp)=a0%X14-+481X,8x0+6a0%2x5% 4
4agX1Xndta4x,4
Find (a) the necessary and sufficient condition
that the four points f=o form a harmonic range,
{(b) the necessary and sufficient condition that
two of the four points f=o coincide.

RRFIERSFTRABRE  Enons

BEEMHER GESMHER LREMHER
RALhER WPSEFIHhAR R MESZM AR L
(1) Show that if f(x)= '

v 1 thend flimte)l -
8in Xx-sin & (X-&) cos & da Iz 5g

lim £’ '(x)=isec3a——§-éec a.
X->a _ 12

(2) If u and v are functions of x, y detined
by the equations

vl.—z_a?(ﬁ’_"‘),_ yz._?E(i‘ii‘_‘)’

2 .
where F is an.arbitrary .function, prove that
o) _,
o.X¥)

" {8) A point A is inside a circle of radius a,
at a distance b from the center. Show that the
locus of the foot of the perpendicular drawn

22

from A to a tangent to the cirele enmeloses an
area x(a%+§b,

(4) Show that, if in the equation Pdx=—
Qdy+Rdz=0, ‘P, ‘Q, R are homogenous func-
tions of x, ¥, z of the same degree, then one
variable can be separated from the other two,
and the equation, if integrable, is thereby render-
ed exact. Integrate '

-z8(xidx+4yedy)+z {xyz’-]-_’ —(x3 +y3)3}

(dx-+dy)+(x-+) fas- 220 +y0) - (a1 4y7y7)
dz=0 .
obtaining the integral in an algebraic form.
(5) Prove that a plane curve, such that the

length of the radius of curvature at any point

is twice the length of the normal intercepted
between the curve and a fixed straight line, is
cither a cyeloid, whose base is the straight line,
or a parabola, whose directrix is the straight

line,
ERMERE Enowmeo

HEEMHER ~ FEEMYE R » LEEMEER -
RA2MhE ~ EH BT ERE

1. What is the energy in electron volts of the
emergent protons in a cyclotron whose field
gstrength is 5000 oersteds? the maximum
radius of the ion path is 10 ¢ém. what is the
oscillators® frequency - at resonance? (Mp
=1.66%10"24g)

2. Explain the doublet fine structure of the
sodium D-lines, 2p—2s. Computie and draw
their Zeeman patterns in weak magnetic
field: (the Lande’ g factors for?S$,3F§,%P8,
areé 2, § 4respectively) .

3. Compute the wave length of the modified
line of an x-ray beam whose wave length is
0.71 A°, the scatterd rays are obsewed at
an angle 45° with the direction of the
primary beam.

4. The magnetic moment of proton*is 2.8 nuclear
magneton. Calculute the pressional angular
velocity of the proton of a normal hydrogen
atom in the magnetic field due to the orbital
motion of. the electron. '

5, A quadrant electrometer is connected to an
ionization Chamber to measure the activity
of certain radio-active substance. It s
found that the electrometer delects through
3: divisions in 10 seconds, when a standard
condenser of 50 l.au. is connected in par-
allel with the eletrometer, the same deflection
takes 30 seconds, of the voltage -sensitioify
of the electrometer is 1000 scale divisions
per volt, what is the ionization eurrent .in
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the ionization chamber?
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1. Show, by means of a simple example, the
complete equivalence of the following forms of
the fundamental Principle of dynamics: New-
ton’s second law; d’Alembert’s principe; Lag-
range equations; Hamilton’s principle; and
Hamilton” canonical equations.

2, Discuss the Einstein relations for photons
E=h«, p=h4Z/c¢c and the de Broglie relations

for material particles £ =E h and A=h mv.’

what is the complementarity principle of Bohr?
what experiments illustrate the photon-corpuscle
‘duality,

" 8. State the experimental facts on the basis
of which Maxwel equations of the electromagnetic
field are optained. By whatconsideration is dis-
-placement cursent of Maxwell introduced?

4, Derive the differential eguation for the

conduction of heat for the case of one dimen-
sional flow. Indicate how the equation is solved
under given initial and boundary conditions of
temperature. '
_ 5. What is meant by a “theory” in physics?
In this sense is classical mechanies -a theory,
what is the modern attitude towards the failure
of classical mechanics in deaiing with atomic
Phenomena and the introduction of the gquantum
mechanies?

ARGEREATRHERE sxons

EREMAGR CHREMAYHR BIREEMLAHR
RESMEHE EHLBRBFIAYR A0S M4 AME
(1) Define and iilustrate fine following
terms:
a) ortho-effect,
b) restricted rotation,
c)} transanellay isomerizatién,
d) glycoside.’

(2) Name five synthetic reactions that you
think to be the most important in organie labora
tory works, ‘ Give their field of applications and
their limitations,

(3) Enumerate five organie reagents used in
inorganie analysis. Give their methods of pre-
paration, and made a comparison on the advant-
ages with the inorganic reagents used in the
same field of analysis.

' (4) How could you separate and identify
the components of the following mixtures:
a) acetonettert-butyl aleohol,
b) d-glucose+sodium chloride,

¢) benzene-toluene,

-_indigo+4 prussian dlue,
_ rin4phenacetin,
ow could you analyse quantitatively

ageous solutions containing:
a) hydrochloric acid+acetic acid,
b) sodium sul_ﬁte+sodiuni bisulfite,
¢) ferrous sulfate-manganous chloride,
d) formaldehyde+formic acid,
¢) hydroxy lamine hydrochloride4urea.
(6) How many classes of indicators are
used in volummetric analysis? Give examples
and propose theories for such indicators in func-
tion,

MU RRE mEpass:
M HRMAEHRE | EREREMRER
ol ol Sy
Answer question No. 1 and any four of the
rémaining gquestions.

1. What is the meaning of the term “pH”? why
is it used in preference to “hydrogen-ion con-
Geﬁtraj;.ion”‘? Qutline briefly the various
methods for measuring pI-I thelr underlymg
prlnmples, advantages and limitations,

2. Discuss the chemistry and physiology of
haemoglobin (human). .

in the

formation of lactic acid from glycogen in

3. Describs the mechanisms involved

the musele (the scheme of Embden-Meyerhof-
Parnas-ete.)

4. a. Discuss the reles of the following three
vitamins in tissue metabolism: Vitamin B ,
riboflavin and nicotisic acid,

b. Tell all you know about vitamin B
*Answer either a or b, but not both.

5. (a) Give the principal lines of evidence in
support of the  peptidi-bond as the major
linkage in the protein molecule, is it the
only type of linkage? What is the Bergmann
-carbobenzoxy method of peptide synthesis?
Ilugkrate with an example,

{b) Explain the “zwitter-ion” theory., Give
at least one reason for favouring the theory.
How does the theory differ from the classical
conceptian?
* Answer both (a) and (b).
(FRBRE)
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