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Ne. 1. Find the Elongatlion in a steel tie-bar 1C feet
long and 1.9 inchés diam. due to a pull of 12 -
tons. (£ = (3000 Tons fiin) Acr& .omw\ ?v
No. 2 For a given material B = 6000 tons per,Sg,in.,
N = 2300 togys \.wsp £ind K and the % con-

atraction of a round bar 1" in @wma.mSQHOW¢.<
long when stretched 0.1 inch. | K S b /™.
A l% — oD 284

,,. No. Find the proof resilience of a bar of steel Hw\m

(&}
-

ﬂ ijnches diam. 8 ft. 1long, the tensile elastic
,, 1imit being 14 tons per Sg. jn. and E = 13500
tons per sg. in. Find also the proof resilience
per cubic inch. ﬁk\mo and 1£.26 ?S/.\g EQV

No. 4. Find the stress intensity and extension produced
in a bar 10 ftillong, 1.5 sge ins. section by a
1ive tensile load of 6 tons. What live load :

2 would produce an extension of 1/20 inch? Nhﬂ.\yza\

{ mb\ﬁt\w\ Ab\\.h;‘..a\,,..)..\u. 0-0736 e ) .06 Lo~

No. = A bar Of Steel 1 inch diam. and 10 ft. long is

W : heated to 100° F. above temperature of ateoced

ephere, then &lamped at gnds- Find tensjion 1in

\‘ bar when cooled to temperature of atmosphere, if

, during cooling it pulls the end fastening 1/40

inch nearer together. (EFet3evc 5 A = towved bz

e - u.wws?.,\s.-v 5 418 ﬁ;&v

No. G. Ashopt bar of Gu, 1 inch diam. is enclosed 1in 2
steel tube of 1896 inch external diameter and
1/6 inch thickness. While at G60°F the ends are
rigidly fastened together. Find stress intens-

-

ity in each metal at 260°F. mn\m = /3 o \Sx%ﬁa

A d 0 : . Ml  fo e » ! ol ke A\\/ A
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i - 6. Contrast the relations between the pressure and the ‘
i K volume of a gas when undergoing isothermal and adia- i
| » ey batic changes. % ] }
- ‘ | 3 Show how cohesion and molecular volume necessi- y
; f , tated Van der Waal’s alteration of Boyle’s law, and ex- 1
a : ' plain the term “critical point”’ for a gas both algebraically ﬁ
| .- and diagrammatically. &
,I 7. Define Surface Tension, Ripple, Potential Energy :

of a stretched film, Capillary Repulsion. ) :
Prove that the excess pressure inside a spherical £
bubble is 4%— where 7 is the surface tension and R \
the radius of curvature. ‘
| i % : » 8. Discuss the Stability of Cylindrical Films, illus- b
‘ o 2 g 7 g trating by means of Boys’ experiment. i
: S ! B | Mention various methods of determining T for a '

e ' ¥ given liquid and describe one method in detail. i 3 \

R s et

¥k

i i T G o ’ : 9. State Fick's Law of Diffusion. On what does the }
3 4 ’ : o diffusivity of a salt in a liquid depend? j
: : Explain the terms: Osmosis, isotonic, colloid. J

ST

By using the Second Law of Thermodynamics cal- i 3

gl
culate the depression of the freezing point due to the {9 4
addition of salt to a liquid where P is the osmotic pressure -

of the solution. } 'z
10. Assign to each of the following his contribution to ' llll]u

our knowledge of the Properties of Matter:— y 1
Rayleigh, Airy, de St. Venant, Cavendish, Searle, i wll“l
&

=
#

;0 Ry ¥
N

Sy i s Sl

PR WY
&
.t
L N
—— R

Eotvos, Stokes, Graham, Laplace, Boltzmann, T. C.
Chamberlain, Ostwald.
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McGILL UNIVERSITY.

PROPERTIES OF MATTER.
THIRD YEAR HONOURS IN MATHEMATICS AND PHYSICS.
April 27th, 1921. Morning—9.00 to 12.00.

(Do not answer more than eight questions.)

constant, G. Mention any three methods of finding “¢”".

2. Define Modulus of Rigidity, Complementary Shear
Stress, Proof Resilience, Elastic Limit, Viscosity of Metals,
Live Tensile Load.

Establish the relation for Poisson’s Ratio

s RN
2(3K+N)

where K, N are the Bulk and Rigidity Moduli respec-
tively.

3. Find the deflection of the middle point of a beam
which is freely supported at each end and loaded at the
centre.

Describe briefly any two testing machines that
you have seen, either tensional, compressional, torsional
or impact; or discuss the various properties of wood as
illustrated in the Forest Products Department.

4. State Newton's Laws of Impact.

Prove that impact is always accompanied by loss
in Kinetic Energy, or illustrate Hertz's Theory of Elastic
Collision by describing each phase in the collision of
railway trucks with buffer springs.

5. Discuss the tensile strength and compressibility
of liquids with special reference to the investigations and
methods of Osborne Reynolds, Worthington, Regnault.
What effects would changes in pressure, temperature

and concentration have on the compressibility of salt
water.
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(1) What ta the grevitational comsSant? By what mothode it be Sl
deternined? Tesoribe sarel ;:ein.wma consider nrn:aur&_nsaranrj,g.

(2) Define plastiolty, stress, elustis 1imit, ultisete strength, Folason’s

Ratio. _ ‘_
ove that & bod, njseted to homogeneous strain only ome
unetrained eondition will remaim

il LRt

(5] Preve thab tbe deflectioe af the froe end of & cunbiiever of length |
(' under a welght ¥ is W&/sny whers I iz the moment of inurtia of the

srops~gection of ths beam.
Deseribe twe metholds Por Actersining the elsstic songtante of o wire.

() . Disouss the significancs of the somstsnts im Van der Wasls equation.

#xpress The aritiocsl temperaturse, PresIure and wvolume iz teyms of

/ these constants.
(7) ®rite notes on Surface eﬁo&mwp wﬁuwwam” osmosig.

. If the swrfsce tension of water is 72 dynes/ now high will water

5 pise in o eapillsxy tube of rading C.2ma.

(8) Discuss two of the following i~
¢ Visoozity amd its weABUrement.
. The unum: of density of matier.

gmu»oﬂnanoﬁnnuowweawom.
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