SOLUTIONS THETA Logarithms & Exponents

Where applicable, “E) NOTA” indicates that none of the above answers is correct.

1. Answer B: lng = C. lng =Inb —Ina which is not equivalent to log, b.

2. Answer B: y = —2%,

The graph of y = —2* has y-intercept at (0, —1) and has points at

(1,—2) and (—1, — %) It is a reflection of y = 2* with respect to the x axis.

3. Answer B: x = 1. For Inx to be an integer x must be 1, e, e?, ... For logx to be an integer x

must be 1,10, 1023, ... Therefore x must be 1 for both of those conditions to be true.

4. Answer A: 20.

5. Answer D: Z.

6. Answer A:

7. Answer E: NOTA

8. Answer C:

9. AnswerC: 3a+ 2

10. Answer C: 105

—1<x<4.

1152
25 '

logx +log(x +30) =3

log[x(x +30)] =3

103 = x(x + 30)

1000 = x2 + 30x

x% 4+ 30x — 1000 = 0

(x+50)(x—-20)=0

x = —50,20 Since —50 is extraneous, the sum is 20.

Ine, log0.01, log, 2, e®=1,-2, 7,1

Ordered from lowest to highest: —2,%, 1,1

1

= ! 3
Median is2— ==
2 4

44+3x—x2>0
x2-3x—-4<0
x—4)x+1)<0

-1<x<4
A = Pe't
2 =1e7(10)
In2 =10r

__In2
10

2
(2-2) - (-9 - - -5 -

5

a®=ad’a=a(a+2)=a*+2a=(a+2)+2a=3a+2

52015 _ 52014 + 52013 =k- 52012

52012(53 — 52 4+ 5) = 52012(105). Therefore k must be105.
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11. Answer D: L7, |LYLYL = (L (L(L)§)§)3 = <L (L§)§>3 - (L(L)g)é - (ﬁ)g = L

12. Answer A: 6

mlog,po 5 + nlog,p0 2 =p
l0g200 5™ + logap9 2" =p
10g200(5™2™) = logygo 2007
5m2n = 2007

gman — (5223)19

5™ = 52P and 2" = 237
m=2p and n=3p

For m, n, p to all be positive integers with GCF of 1, p must be 1.
Thereforem =2andn=3. So m+n+p==6.

13. Answer C.

14. Answer D.

15. Answer B.

n10g17 89 — 892

log,, n'°8178% = Jog, 892

log,7,89 = 2log, 89
In89 _ 2In89

In17 ~ Inn

1 2
ln17_m
Inn=2In17
Inn = In 172
n=17% =289

3 3
N= \/—mﬂolgwoo = V101081000 = /103 = 10z. logN = log10z = =,

2J2 -3 =+a-b
4(2-+v3)=a—-2Vab+b
8—4V3=a+b—2Vab

If a and b are to be positive integers then 4v/3 = 2+vab and 16(3) = 4(ab).
Therefore ab = 12.

1

3

2

16. Answer D. To be a maximum, d must be 0 and a must not be 1. Testing both 2 and 3 as the
exponent b yields two sums for ca? — d:
(1)(2)3 =0 =8 and (1)(3)2 = 9. The maximum must be 9.
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17. Answer D.  x™* = (xvx)"
X

5 =
x** =x2
3 3x
X2 = —

5 2

=z 3x
x2——=0

1
x=0 and xz = Z . x = 0 doesn’t work, but x=1 (trivial solution) and x = %

13
work., so the sum must be -

18. Answer B: 13!=2-3:4-5:6-7-8-9-10-11-12-13 =
2-3.22.5.2.3.7-2%3.32.2.5.11.22.3-13 =
210.35.52.71. 111 .13,

Thereforep—q+r—s+t—-u=10-54+2-1+1-1=6

19. Answer A:  logzx =logz x? + 1
logz;x =2logz;x +1
logz;x = —1

41 1
x=31=§ y =logzz=-1

(a,b) = G,—l) Therefore a + b = —g.

2 2
20, mnswer 0 (1) () () () =((222) () () (o)) -
2
(=) -0 -

21. Answer B:  e*In5 =25
elns* = 25
5%=25 and x =2
Since the cardinality of a set is the number of elements in the set, the answer is 1.

22. Answer B:  The units digit of 7 where n is a whole number follows the pattern 1, 7, 9, 3,
1,7,9, 3, 1... Since the units digit repeats in identical cycles of 4 elements, the remainder of

the division of the power n by 4 will give a power that will yield an equivalent result. Since

% = 503 with a remainder 3, 72015 = 73 which has a units digit of 3.
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23.

24,

25.

26.

217.

Answer C: xz—JS—JS—

—V5+x
x2=5+x
x2—x-5=0
Using the quadratic formula x = %‘/ﬁ However, since x must be negative x = —1_Zﬁ

2 5
Answer C: (

T+ = (D) Q)+
(e (-) (32) (57) (B) = 225 = 9953

Answer B: log,,; a +loggb = % and log,; b +logoa = %
7 2
log,; a +loggb +1og,, b +logga ==+ =

2 3
25
log,; ab + loggab = 3

log; ab N logsab 25
log;27 = logz9 6
log; ab N logzab 25

3 2 6
2logz ab + 3logzab = 25
S5log;ab = 25
logs;ab =5
ab = 3% = 243

Answer D:
12 = (25)2 4 (5(4)%)? = 210 + 25(4)° = 210 4 25(2)12 = 21°(1 + 25(2)?) = 21°(101).
 =25(¥101) . Since a = V101 andb = 5thesumb + ais 5+ V101.

Answer C: 8.5 = Elogﬂ and 7.1 = glogg—z
8.5 —7.1 = ~log =2 21 5
_3°gE 3 °8E,
E;
2/ E E,\ 2 E,\ 2/ E
1.4 = 3(logE logE—0>—§ logz —5(1ogE—2>
E,

3 E,

51 — 1021, Therefore, the 8.5 earthquake must produce 102 more times as much energy as
2

the 7.1 earthquake.
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28. Answer A: (3x + i) =43
2Xx

(3%)3 + 3(3x)? (i) +3(3x) (i)2 + (i)3 = 64

2x

27x3 + 3(3x) (i> (Bx + i) + 1 = 64
2x 2x 8x3

1 1
3 — —
27x3 + 3(3x) (Zx) 4) + 83 64

1
27X3+18+@=64

1
279(3 +@= 46

x2

29. Answer A: log,(xy®) —log, (\/3_]) = log, x + 5log, y — (2log, x — %logy y) =
log, x + 5log, y — 2log, x + %logy y.

Since log, y = —i thenlog, x = —4.
33

So log, x + 510gxy—210gyx+%logyy =1+ 5(—%) —-2(—4) + G) O "

30. Answer B: The inverse of f(x) = 6logg(x — 1) — 4 has the form
x = 6logg(y — 1) — 4. Ifits input is 2 then
—2=6logg(y—1)—4
2="6logg(y — 1)

=logg(y — 1)

G

N—

3
83/ =y—-1
2
y

w <
|
[N



