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PROBLEMS & SOLUTIONS

Problem 127— Ii the quadratic
x°+px+q=0 has two real roots,

equation
they can
On a set
—p q+1
PSRl

intersect the x—axes in

be located graphically as follows.

of axes locale A(0,1) and B(

The circle will
two points whose abscissas are the roots
of the given equalion. Provet his. What
happens if the roots are imainagry?

Solution: If (x,y) is any point on the circle

described, then its distance from B is equal

to the lenght of AB. by

distance formula:
1— 1 )

(43 o))

If, in this equation, y is set equal to zero,

Therefore, the

th » resulting equation will give the absci-
ssas of the intersection of the circle with
the x—axis. If the indicated operations are
performed, the resulting equation is

x2+px+q=0. which is the given equation

Problem 128— Examine the following
numerical relationships:

13=12_¢2

93_32_ 42

33_62_32

4%=10°—62
What generalization do they suggest?
Prove it.

Solution: The suggested generalization is:

x? =8%— (S—x)?, where x is any positive

B3 5035 O\,

integer, and S is the sum of the integers

from 1 to x,

Since S is the sum af an arithmelic

progression of x terms with first term 1
g 2 s
and difference I.C——-#. We must there—

fore prove:

x”=(x+x2)2_(_x_tx_2_ﬂ )'
2 Slerr

The right side of this reduces

to x°, as

required. The simplest way of evalualing
it is to factor it as the diflerence of two

squares.

Note: A formula to be found in many

books on advanced algebra is the following:
19 +234- 334+ . 4n'=(14243+ .. +n)%.
The proof of the required result can then

be ¢iven in one step by observing that:
0’ = (174 234+ 40t =[17+ 234 +(n-1)]
Problem 129- In the product 9 HATBOX

=4.BOXHAT, find the six—digit numbers,
HATBOX and BOXHAT.
Solution: Lel x and y represent the

3—digit numbers HAT and BOX respeeti—
vely. Then 9. HATBOX=4BOXHAT becomes
9(1000x+y)=4(1000y +x). Therefore
8496x=3941y, or dividing by 13, 692x=
307. Since 642 and 307 have no common
factors, x=307 and y=692. Thus HATBOX
=307,692 and BOXHAT=692,307.

rYyi=ie
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