Logs., Exponents, Radicals - Alpha Solutions MA® National Convention 2010

The following were changed at the resolution center at the convention: 16 E

—

_3 _3 -3
. D. (256 - ~0s) % (43/4-334) % :(2%) ’ :%
2. A log(ab) + log(%j:loghO:logzr iff r=1

a

L-L, 2-y=-6+y
8=2y

E {loggl+log3(x+2)=log3(3—2y):> X+2:3—2y:>
y=4, x =-7, notsoln for log.

2% 8 = Xx+y=9-3y

> log(46243
n 1 N 1 N 5 =log4+log6+log3=0g( )=10g18183=3
log,18 2log,3+log,2 log;18 logl8 logl8 logl8 log18
J7+45
5. C log,| (V745 = log =log, 2—log, N7 +/5 =1-8
gz{( )(\/*_}_\/* 2\/* NG g, g
6.C x*—2xy=0and x’ =y+3
:>X(x—2y)=0

:>x;t0,x:2y:>(2y)2=y+3:4y2—y—3:0
:>(4y+3)(y—1):0:y:1,x:2(x>0:>y>0)

210gb5 2 o
7. D log,125=3log, 5=c; s = 663/ % of c.

B log, XM+ log, x* = log, (%) = (x"2 )(X’SX ) =x‘"=

X =x =X -5x+6=0= (x-2)(x-3)=0; x=2, 3

9. D In(sinx) — In(cosx) =1 = tanx=e = x=arctane

In(y-2) = In(sinx)-3x = 3x =In(sinx)—In(y-2)

10. D ;. sinx  sinx .
== = =y-2=>y=e " sinx+2
y—2 e

11. D log,x=2cosx —log,9 =2, the max val of 2cosx. For x >9, log, x > 2 hence 3 points
12. B. 3" =27"" = tanx =3sinx = sinx =3sinx cos x = sinx (1-3cos x ) = 0. cos x L

in the given domain.

13. C 4*=3%*+2° :0:22"—9[2"+8:0:>(2"—8)(2X—1):0:>x:3, 0= sum =23

14. B f(x)=log(x+2) — x=3log(f" +2):>10% =f'+2=f"=10"-2
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(ﬁj :(Ej = 25X+4 _ X+6 =10x>+33x+20=x>+7x> +7x +6
1) \25) 7 x> +x+1 2x+5

15. A

W

=x’-3x"-26x-14=0
:>(x—7)(x2+4x+2)=0; x =7 only integer soln.
6. C loga(x—S)Dogb(X+10):2:>log(x—3)[log(x+10)[log(x—4):log L (x+10)=2
log, (x—3) log(x —2)Jog(x —4)log(x—3) (x-2)
=X —4x+4=x+10=>x>-5x-6=0
= (x-6)(x+1)=0;x#-1, ..x=6

A N2X =X+7 - 122X =x+7-2Vx+7+1=>x-8=-2Jx+7 = x> —16x + 64 =4x +28

17
:>x2—20x+36:0:>(x—18)(x—2):0; x =2, 18. Only x =2 cks.
log (499
! + ! :leog7+log9:>210g7+log9:>Og( )210g4(49[9):x
18. C log,2 log,4 log2 log4 2log2 log4 log 4

— 4"2(9) = 4979 = 441

19. E (d“ - 3)]5 = [15j(d4 )'(~2d7)" =(3003)(1024)d "

d’ 5
1
logx9+10g8y:Z B _+b=z
3, a=log,x _ |a 3
20. D ; Let = = 7 1 7b-2
log, x +1o 8—Z b=logy El+l_Z azE_Bz 2b
g9 gy 2 b 2
3(2b
oL, 52 a7 6b—(7-3b)(7b-2)
7b—-2
:>21b2—49b+14:O;b=%,2hencea=%,3
hence (x, y)=(3, 2) or (729, 64)
21. E f(x)= real only >20,x-2#0 = x>2
x—2 x—2

22. B In(log,35-log,5)= ln(log7 3?] =In1=0
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o o

Using partial sums of inf. geom. series in the exponent of 2:
e . 1 -
39 27 8l -1 2

111 %o
et =L ==
9 27 81 -1 6
1 1

L+i+...=ﬁ:i = l+l+i+...=—é =3 = Product = 27

27 81 1—% 18 2 6 18 1_% 4
2V 8 =0 x—y=9-3y y=3.5

24. A = =1L,-L, 2+y=>5y-12=14 =4y,

log, 1+log; (x +2) = log, (2y—3)  |x+2=2y-3 x=2

25. B ((2a-3b)+c)’ = (g](2a—3b)3 ¢’ =20c’(2a-3b)’; Sum of terms 20(~1)=-20

XAT _ g =16:>3x+7=16x—80:>x=?—§>6

26.C log,(3x+7)—log,(x—5)=2=

X—-5

(4 _ 25,

27. D Inf.geom series, Z — =
P 1—%

28. B a® =5, 2a® —4=2(5) —4=246

e +e”

29. A =2=>e'+e ¥ =2e"-2¢ =3 =¢" =>3=¢" :>2x:1n3z>x=%1n3

X

et —e"

2! (16x5)% o x

30. B =
2X% 4x% 2




