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(b)  Determine the coordinates of the points of intersection of the graphs of v = log,(x —2) and

v=I-log;g(x+1).
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?}@\i (b) If log;gx =3+1og;qy, what is the value of L9
y



~ (a)  What is the value of x such that log, (10g2 (2x=2))=2"?



(a) What are all values of x such that

logs(x+3)+logs(x—1)=1?
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(b) Solve the system of equations:
loglo(.x‘}) + loglo(yz) =11

10810(«‘72)—10810(}’3) =3



(a) If log, = — 2log, y = 2, determine y as a function of z, and sketch a graph of this

> function on the axes in the answer booklet.



a) Determine all values of = for which (y/z)°810% = 100.
(a)



(b) Determine all real solutions to the system of equations

r 4+ log,, = = y—1
y + log(y—1) = =z-1
z + logip(z—2) = x+2

and prove that there are no more solutions.
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(a) If logs @, (1 +log, ), and logg 42 are consecutive terms of a geometric sequence,
determine the possible values of .

(A geometric sequence is a sequence in which each term after the first is obtained
from the previous term by multiplying it by a constant. For example, 3, 6, 12 is
a geometric sequence with three terms.)
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(b) Determine all points (x,y) where the two curves y = log;o(z*) and y = (logy, )
intersect.
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(b) Determine all values of = for which 21810 — 3(21+eg10*) 4 16,
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(b) Determine all real values of x such that

1085, o(2° + 62 +9) + log,  5(52% + 242 + 27) = 4
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b) Determine all real values of x for which log, (25~ 4+ 3*+1) = 22 — log, (3%).
2 2
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(b) Determine all real numbers z for which

(log, o 2)'°&00°8107) — 10000
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9. @ Consider the following system of equations in which all logarithms have base 10:

(log z)(log y) — 3log 5y — log8x =
(logy)(log z) — 4log b5y —log 16z = b
(log z)(log =) — 4log 8z — 3log 625z = ¢

(a)If a = —4, b =4, and ¢ = —18, solve the system of equations.

(b) Determine all triples (a, b, ¢) of real numbers for which the system of equations
has an infinite number of solutions (x,y, z).



17

@ (b) Determine all real numbers = > 0 for which

log, © —log, 16 = % —log, 8
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@ (b) Determine all pairs (a,b) of real numbers that satisfy the following system of
equations:

Va+Vh=28
loglo a + loglo b = 2

Give your answer(s) as pairs of simplified exact numbers.
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(a) Determine all values of x such that log,, (48+/3) = logs, (162+/2).
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(a) Determine all real numbers x for which 2logy(z — 1) = 1 — log, (x + 2).

N
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(b) Determine all pairs of angles (z,y) with 0° < z < 180° and 0° < y < 180° that
satisfy the following system of equations:

log,(sinzcosy) = —

| sinx 1
o) = -
&2 cosy 2

2
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(b) Suppose that f(a) = 2a® — 3a+ 1 for all real numbers a and g(b) = log1 b for all

b > 0. Determine all § with 0 < 6 < 2z for which f(g(sinf)) = 0.

L1
2
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(b) Determine all real numbers a, b and ¢ for which the graph of the function
by =log,(x + b) + ¢ passes through the points P(3,5), Q(5,4) and R(11,3).
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(a) A computer is programmed to choose an integer between 1 and 99, inclusive,
. . . . 1

so that the probability that it selects the integer x is equal to log;qg (1 + —).
x

Suppose that the probability that 81 < x < 99 is equal to 2 times the probability
that © = n for some integer n. What is the value of n?
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(b) Determine all real values of & for which

A

V1083 = - log, (4x) + 1 + \/log2 x - logy (é) +9=14
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(b) Determine all triples (x,y, z) of real numbers that are solutions to the following
system of equations:

logg = + logg y + logs z = 2
log = +log, y +logys = = 1
logs = 4+ logos v 4 1oges 2 = 0
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| (b)  Determine the coordinates of the points of intersection of the graphs of y = log;((x —2) and

v=1-log;o(x+1).



