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Problems and Solutions
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Problem 1 : The pages of a book
are numbered consecutively from 1 to
n. Two bookmarks are placed so that
the number of digits used to number
the pages in each of the three sets of
pages it the same. The three smallest
values of n for which this is possible
are 3,6, and 9. What is the next smallest
value of n, and where are the bookmarks
placed? How did you obtain your answer?

solution : The book is divided into
three sections, each of which contains
the same number of digits. The number
of pages in the first section exceeds9:
and (if it does not also extend into the
hundreds) they contain an odd number
of digits- Thus, the second section is
located partially in the tens and par-
tially in the hundreds. Let x equal the
number of pages in the first section
beyond 9. Let y equal the number of
pages in the second section beyond 99.
Then 9+2x=2(90—x)+3y; or
x=(17143y) /4. The least integral value
of y which will make x integral is3.
Hence (x,y)=(45:3) . Thus there are
9+445=>54 pages and 9+42(45) =99 digits
in the first section, and (90 —45)4+3=438
pages, and, as required, 2(45)+3(3)=99
digits in the second section. We are

now in the hundreds. The next 33 -

rolsnis

pages will contain 99 digits® as required.
Thus the book contains a total of
54+48+33 =135 pages.

Rroblem 2: In Fig ] quadrilateral
ABCD is inscribed in a circle : AE
=AD, AE|BC;, CF=CD; CF/AB. prove
that DF is perpendicnlar to DE.

FIG 1
Solution Extend EA to meet DF at
H. This is possibleEA|BC which int-
ersects DF- Therefore m 2=m]3
=m)8; and
180°=m4+m).5+4+m)8
=mld+mL5+mL2-
Now ml7+mLl+mL6=180" (opposite
angles of an inscribed quadrilateral) .
Therefore m 4+m)5+mL2
' =m)7+mLl+mL6.
But m.7=m)4 (parallel lines)' and m.5
=ml6 (CF=CD). Hence mlLl=m]2,
from which it follows that AD=AH.
But since AD=AE' median AD of ADAH
equals one-half of EH. ThereforeAEDH
is a right triangle' with DAperpendicu-

lar to DH -
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MATTER AND ITS PROPERTIES

PR oE S L
Brittleness o s Mass o>
Solid anl | Particle 5%
Liquid ala | Density PGS e
Gas 58 | Weight 033

resla elis Jo! Hardness . (5T
The Law of the Conservation of matter Tension pasT
Definite calh & e Ductility oS Wad Jazia
State o[ Malleability S| g5 o

Reading

Matter is made up of very small particles called molecules. The molecules of
matter are always in motion. An increase in Temperature increases molecular motion.

Matter exists in three states : solids, Liquids. and gases. Solids have a definite
volume and a definite shape; Liquids have a definite volume, but they take the shape
of their container: gases have neither a definite volume nor a definite shape.
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