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MECHANICS. 

69. Proposed by B. F. FINKEL, A. M.,M. Sc., Professor of Mathematics and Physics, Drury College, Spring- 
field, No. 

A rough sphere of radius a and radius of gyration K, capable of rotating 
about its center, is initially at rest ; another sphere of 1/n the mass and of rad. 
ius b, and radius of gyration k, is placed gently on it, having initially an angular 
velocity to about the common normal which makes an acute angle a with the ver- 
tical drawn upwards. Prove that the second sphere will not roll off provided 

Co2 >2,u(a+b))b [(3,u+ 1)2-4,u2cos2a]seca, where ,u=a2/nK'+b2/k2. 

[From Routh's Rigid Dynamics.] 

70. Proposed by CHAS. B. MEYERS, Canton, Ohio. 

A homogeneous sphere, radius r, having an angular velocity &), gradually 
contracts by cooling. What will be the anigular velocity at the instant the radius 
becomes lr ? 

*% Solutions of these problems should be sent to B. F. Finkel, not later than August 10. 

DIOPHANTINE ANALYSIS. 

68. Proposed by M. A. GRUBER, A. M., War Department. Washington, D. C. 
Find a general value for p in the expression 4p+1=the sum of two squares. 

89. Proposed by JOSIA H. DRUMMOND, LL. D., Counselor at Law, Portland, Me. 
Two right angled triangles have the same base which is a mean proportional between 

the two perpendiculars: find a general solution, that will give integral values for all the 
sides of both triangles. 

70. Proposed by PROF. CHARLES CARROLL CROSS, Libertytown, Md. 
Give methods for decomposing numbers into squares, cubes, or biquadrates and 

show that 61X2003 is the sum of ten cube numbers and that 844933 is the sum of eleven 
biquadrates in thirteen different ways. [From The Mathematical Magazine, Vol. II, No. 10.] 

*%* Solutions of these problems should be sent to J. M. Colaw, not later than August 10. 

AVERAGE AND PROBABILITY. 

65. Proposed by J. SCHEFFER, A. M., Hagerstown, Md. 

What is the average rate of the sun's motion in declination from the equator to 
the soistices ? 

00. Proposed by REV. W. ALLEN WHITWORTH, A. M. 

A rod 9 feet long is to be divided into three.parts, of which A is to have the largest, 
B the next, and C the smallest. If the two fractures are made at random, A's, B's, and C's 
expectations will be respectively 66, 30, and 12 inches. But, if one fracture be made at 
random and the larger portion of the rod be then divided at random, their expectations 
will be 64, 31, and 13 inches. 
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67. Proposed by B. F. FINEL, A. M.,M. So., Professor of Mathematics and Physics, Drury College, Spring- 
field. Mo. 

A person writes n letters and addresses n envelopes; if the letters are placed in the 
envelopes at random, what is the probability that every letter goes wrong ? [From Hall 
and Knight'8 Higher Algebra.] 

*** Solutions of these problems should be sent to B. F. Finkel, not later than August10. 

MISCELLANEOUS. 

62. Proposed by G. B. M. ZERR, A. M.,Ph. D., President and Professor of Mathematics, The Russell College, 
Lebanon, Va. 

How many bushels of wheat will a conical bin 8 feet in diameter at base and 12 feet 
high, hold, if part of the bin is cut off by a plane parallel to the side and passing through 
the center of the base ? 

68. Proposed by F. P. MATZ, D. Sc., Ph. D., Professor of Mathematics and Astronomy, Irving College, Mc- 
chanicsburg, Pa. 

Show that the path of a projectile moving with a constant velocity is an inverted 
catenary of equal strength. 
** Solutions of these problems should be sent to J. M. Colaw, not later than August 10. 

EDITORIALS. 

The degree of Civil Engineer has been conferred on our valued contribu- 
tor, Fremont Crane, by the University of Minnesota. 

In our next issue will appear an article on Symmetric Functions, bv Pro- 
fessor E. D. Roe, Associate Professor of Mathematics in Oberlin College, now at 
Erlangen, Germany. 

Dr. David Eugene Smith, Professor of Mathematics in the Michigan State 
Normal School, has accepted the Presidency of the New York State Normal 
School, at Rockport. 

In our last issue, the last two pages of the MONTIHLY were hurried into 
print without our having read the proof. That we might have the opportunity 
of eliminating some of the errors which thus appeared in them, we have had 
those two pages reprinted and bo-und in the present issue. This, we are sure, 
will be appreciated by those who wish to have the volumes of the MONTHLY 
bound. 

THE UNIVERSITY OF CHICAGO. During the summer quarter (July 1 to 
September 23, 1898) the following mnathematical courses (four or five hours week- 
ly) will be offered:-By Associate Professor Maschke: Theory of Invariants; 
Functions of a Complex Variable;-By Assistant Professor Young: Mathemati- 
cal Pedagogy (to August 15); Culture Calculus; Plane Trigonometry (to August 
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