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Problem 118_ A tank contains 250 gall—
ons of water. A certain quantily of water
is dipped oul and replaced by the same
amount of alcohol. From the mixture, the
same amount of mixture is removed and
is replaced by the same amount of alcohol.
The final mixture conlains weler and
alcohol in the ratio 16:9 respectively- How
much water was dipped out each time?

Solution: Let x be the number of gallons
of water removed. After removing this
water, the tank then contains 250—x gall-
ons of water. Now x gallons of alcohol
are added to the tank. The tank contains
x gallons of aleohol and 250—x gallons of
water. Next, x gallons of this mixture are

removed. That is ,x(ﬁ} gallons of aleohol

x -3
250

are removed, since the mixture is

2
alcohol. Then X&X_ is the number of

250
gallons of alcohol remainig. Since x gall-
ons of alcohol are then added, the final

2
mixture contains 250--(x+x— .’f.__)
250
2
250—(x+x—2>_)
200 _ 16
2
2 fx—i ?
250

Solving, x=50=number of gallons of water.|

removed the first time. Since 50 gallons of
alcohol are then added, the tank contians
50 gallons of alcohol and 200 gallons of

water. That is, 1 is alcohol and %is water. |

5
Then 50 gallons of this mixture are rem-
oved, so 40 gallons of water are removed
the second time. The final mixture contains

90 gallons of alcohol and 160 gallons of
water.

PROBLEMS &  SOLUTIONS

Problem 119 — Ii x’+ax+be=0 ond
X?4+bx+ca=0 (a,b,e 7= 0)
common root, Prove that their other roots
satisfy x%+ex+ab=0

Solution: If f(x)=x°+ax+bc=0 and
g(x)= x’+bx+ca=0 have a common rool,
then i(x) and ¢g(x) have a common factor.
They would have this factor in common
with f(x)—g(x), viz. h(x)=(a—b)x+c(b-a).
Hence the common root may be obtained
_cla-b)

a—b

Now a == b, for il they were equal, f(x)

have a single

by solving h(x)=0 ; viz. x

and g(x) would be identical and have
more than one common factor, contrary to
the hypothesis. Hence x=c¢ is the common

root.
Since the product of the roots of [(x)=0

is be, its other root is b. Similarly, the
other root of g(x) is a. Also. since the sum
of the roots of [(x)=0 is —a. b+e=—a, or
a+b=—c. This confirms that x>+cx+ab=0
has a and b(the other roots) as its roots.
Problem 120-A,B, and C are thermom-
eters with different scales. When A reads
12° and 36°, B reads 13° and 29°, respect-
ively. When B reads 20° and 32°, C reads
57° and 84°, respectively. i the temper-
ature drops 18° using A’s scale, how many

degrees does it drop using C’s scale?
Solution: If AA, AB, AC represent corres—
ponding changes of temperature on the

4B 16 2=
A, B, C scales, 1hen-AA~ 54 3
AC 27 9 3 Ak AB)
ﬁ—B" T:Z”_-T Therefore :E'_(_‘:\ X

(8)-(GUS)-

Thus if AA=—18", JC=-27°

3 -
2

—
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