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Math 10/11 Honors HW Challenging Rational Equations Assignment
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1. If — = , what is the value of x?
24 x43
2 s : 1 I 1 .
If z and y are positive real numbers with = — — —, what is the value
" Tty x Y
of (f + 2) ?
Yy T
3
Suppose that = and y are real numbers with —4 < z < —2 and 2 < y < 4. The
greatest possible value of zty is
T
(A)1 (B) -1 (C) -3 (D) 0 (E) 3
: 1
Suppose that a = —, where n is a positive integer with n > 1.
n
Which of the following statements is true?
1 1 1
(A)a< - <a® (B)a®<a< - (C)a<a?< -
a a a
1 1
(D) - <a<a? (E) -<a’<a
a a
> Sylvia chose positive integers a, b and c.
b
Peter determined the value of a + - and got an answer of 101.
&
a
Paul determined the value of — + b and got an answer of 68.
c
: a+b
Mary determined the value of and got an answer of k.
c
The value of k is
(A) 13 (B) 168 (C) 152 (D) 12 (E) 169
6
: . 2c+1 1
) Suppose that ¢ and d are integers with ¢ > 0 and d > 0 and 1l 17 What

is the smallest possible value of d?
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Determine all values of z for which — 12 = 10.
x 2z
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) Suppose that n is a positive integer and that the value of S an

integer. Determine all possible values of n.

a
1 1 . .
If — — — =2, determine all possible values of .
xr X
i a b 1
For positive integers a and b, define f(a,b) = 7 + = + -

For example, the value of f(1,2) is 3.

(a) Determine the value of f(2,5).

(b) Determine all positive integers a for which f(a,a) is an integer.

(c) If @ and b are positive integers and f(a,b) is an integer, prove that f(a,b) must
be a multiple of 3.

(d) Determine four pairs of positive integers (a,b), with 2 < a < b, for which f(a,b)
is an integer.

1 1
(a) Determine the positive integer = for which — — =
(b) Determine all pairs of positive integers (a,b) for which ab—b+a—1=4.
(c) Determine the number of pairs of positive integers (y, z) for which % - % = é
)

(d) Prove that, for every prime number p, there are at least two pairs (r,s) of

e 3 . 1
positive integers for which — — - = —.
r s p
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(a) If f(z) =
(b) If f(z) =

for z # 1, determine all real numbers r # 1 for which f(r) = r.

x

1 for z # 1, show that f(f(z)) = x for all real numbers z # 1.

»

- ’ for x # —k. Determine

(c) Suppose that k is a real number. Define g(z) = "
all real values of k for which g(g(z)) = z for every real number z with z # —k
and g(z) # —k.

_ar+b

. bz +c

% —é. Determine all triples (a,b,c) for which h(h(z)) = z for every real

(d) Suppose that a, b and ¢ are non-zero real numbers. Define h(z) for

number z with = # —g and h(x) # —g.

13 et P(x) = 2* — 3z — 7, and let Q(x) and R(z) be two quadratic polynomials also with the coefficient of 2 equal to 1. David computes
each of the three sums P + @, P + R, and Q + R and is surprised to find that each pair of these sums has a common root, and these three
m
common roots are distinct. If Q(0) = 2,then R(0) = o where m and n are relatively prime positive integers. Find m + n.
14 AIME 2022

There is a polynomial P(x) with integer coefficients such that

B (.272310 _ 1)6
P(x) = (2195 — 1)(2™ — 1)(z%2 — 1)(x%0 — 1)

holds for every 0 < x < 1. Find the coefficient of °°** in P(z).
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Let m be the largest real solution to the equation

3 ) 17 19

23z 5tz z_10_

2 —11z -4

There are positive integers a, b, and ¢ such that m = a + 1/ b + Ve Finda+ b+ c.

16 AIME
Let  and y be real numbers satisfying z*y® + y*z° = 810 and 2°y° + y32° = 945. Evaluate 22° + (zy)® + 2°.
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Let P(z) be a nonzero polynomial such that (z — 1)P(z + 1) = (z + 2) P(z) for every real z, and (P(2))” = P(3). Then P(i)==
where m and n are relatively prime positive integers. Find m + n.



