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(On the page 192)
pondingly equal 10 plus some integral
multiple of 98.

Since the original ¢ eck was for less
than $ 100.00, the only correct answer
is $10.21.

Problem 89- Find the smallest natural

number which has the following properties:

(a) In its decimal representation the
last digit is 6.

(b) If the laét digit, 6',' is removed
and then placed as the first digit (without

changi_l_l_g_ j_l_le_“remaining digits j, the new

" number is four times as large as the

original number.

Solution : We establish that the ori-
ginal number is a b ¢ d 6 (as many digits
as are needed can be added to the left),
and that 4 times this number is equal to
6 a b c d. Since 4 x 6 =24 we must have
d equal to 4, Now 4x46=184 and we

must have ¢ equal to 8. Our number is
now a b 8 4 6. We continue in this manner
until the result would put a 6 in the
solution. The required number is 153,846.
615,384 = (4)(153,846)
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TR

PROBLEMS AND SOLUTIONS

Problem 87- [f
A
x3—13x+412
is expressed as the sum of fractions
of the form

i s o
bx+c

where a, b, and c are all
with b>0, what will be the sum of the
denominators of these fractions?

integers

Solution: Since

X3 —13x+12=(x—1)(x — 3)(x —4)

we know that the required fractions
must be of the form

a b il c
(x=1)  x=3 (x—4)

To,find a, b, and ¢ we combine the

above fractions and obtain

(a+b+c)x2+(a+3b—4c)x +(—12a —4b +3c)

x3—13x+12
Thus, since the numerator is equal
" to one, we obtain the following system of
equations:
a+b+c=0
a+3b—4c=0
—12a—4b+3c=1

Solving simultaneously gives

a:___'.l,b=_1_, c=_._1.,
i0 14 35
Substituting and simplifying we obtain

A 1 1
(10x—10) T (14x—42) " (35x + 140)

AL 0033 OIS,

1
i

Therefore the sum of the denomina -

tors is I
59x + 88

Problem 88_When Mr. Smith cashed
a check for Iessthan $ 100, the bank clerk
accidentally mistook the number of do
llars for the number of cents, and conver-
sely. After Mr. Smith had spent 68 cents,
he discovered that he had twice as much
money as the check was written for. For
how much was the check written? Is your
answer unique?

Solution ; Let x be the number of do-
llars and y the number of cents which the
check originally called for. Then 100x+y
is the real value of the check, and 100y + x
is what Mr. Smith received.

100y +x — 68 =2(100x + y)

and
98y =68 + 199x

The last equation can be expressed as
98y=68(mod 199)

Also, since we know that

199y=199(mod199)

We have

199y—(2)(98y_)5[199—(2)(68)j(modl99)
and thus
3y=63(mod 199)
y=21(mod 199)
Thus y is equal to 21 plus some in-
tegral multiple of 199 and x will corres-
(On the page 188)
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(On the page 192)
pondingly equal 10 plus some integral
multiple of 98.

Since the original ¢ eck was for less
than $ 100.00, the only correct answer
is $10.21.

Problem 89- Find the smallest natural

number which has the following properties:

(a) In its decimal representation the
last digit is 6.

(b) If the laét digit, 6',' is removed
and then placed as the first digit (without

changi_l_l_g_ j_l_le_“remaining digits j, the new

" number is four times as large as the

original number.

Solution : We establish that the ori-
ginal number is a b ¢ d 6 (as many digits
as are needed can be added to the left),
and that 4 times this number is equal to
6 a b c d. Since 4 x 6 =24 we must have
d equal to 4, Now 4x46=184 and we

must have ¢ equal to 8. Our number is
now a b 8 4 6. We continue in this manner
until the result would put a 6 in the
solution. The required number is 153,846.
615,384 = (4)(153,846)
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TR

PROBLEMS AND SOLUTIONS

Problem 87- [f
A
x3—13x+412
is expressed as the sum of fractions
of the form

i s o
bx+c

where a, b, and c are all
with b>0, what will be the sum of the
denominators of these fractions?

integers

Solution: Since

X3 —13x+12=(x—1)(x — 3)(x —4)

we know that the required fractions
must be of the form

a b il c
(x=1)  x=3 (x—4)

To,find a, b, and ¢ we combine the

above fractions and obtain

(a+b+c)x2+(a+3b—4c)x +(—12a —4b +3c)

x3—13x+12
Thus, since the numerator is equal
" to one, we obtain the following system of
equations:
a+b+c=0
a+3b—4c=0
—12a—4b+3c=1

Solving simultaneously gives

a:___'.l,b=_1_, c=_._1.,
i0 14 35
Substituting and simplifying we obtain

A 1 1
(10x—10) T (14x—42) " (35x + 140)

AL 0033 OIS,

1
i

Therefore the sum of the denomina -

tors is I
59x + 88

Problem 88_When Mr. Smith cashed
a check for Iessthan $ 100, the bank clerk
accidentally mistook the number of do
llars for the number of cents, and conver-
sely. After Mr. Smith had spent 68 cents,
he discovered that he had twice as much
money as the check was written for. For
how much was the check written? Is your
answer unique?

Solution ; Let x be the number of do-
llars and y the number of cents which the
check originally called for. Then 100x+y
is the real value of the check, and 100y + x
is what Mr. Smith received.

100y +x — 68 =2(100x + y)

and
98y =68 + 199x

The last equation can be expressed as
98y=68(mod 199)

Also, since we know that

199y=199(mod199)

We have

199y—(2)(98y_)5[199—(2)(68)j(modl99)
and thus
3y=63(mod 199)
y=21(mod 199)
Thus y is equal to 21 plus some in-
tegral multiple of 199 and x will corres-
(On the page 188)
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