REG-LOG-2425-ASM-SET 6-MATH
Suggested solutions

Multiple Choice Questions

1.C 2.D 3.B 4. A 5.A
6.B 7.D 8. A 9.B 10. B
11. A 12.D 13.B 14.D 15.C
16. A 17.D 18.D 19. A 20.B
21.D 22.C 23.D 24.C
L
1 R
A Xy=2" — y:—2x¢(§)
1 X
B. X.y=312%) — y=-3(2%#3 (5)
C. v lo — lo logx logx lo
. . = X = — X = = X
y &2 Yy 9) “log2  logl g1
D. X.y=10"* — y=-10" #logx
2. |p]
For a > 1, the rate of decrease of log,, x increases as x decreases.
The answer is D.
3.
Draw the line y = 1.
The line intersects the graphs at (a, 1) and (b, 1).
The x-intercepts of the graphs are both 1. Y y =log, x
From the graph, we have 1 < b < a.
y =log, x
i y
0 b a X
4.

A. /.

B. X. Whenx =2,y = %logZ # 1.

C. X. Whenx =1,y =log(1 —2) =log(—1) is undefined.
D. X. Whenx =1,y =1log(l +2) =log3 # 0.
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A V.

B. X. The graph passes through (1, 0) but y = 5! =5 # 0.

C. X. The graph passes through (1, 0) but y = 0.2! = 0.2 # 0.

D. X. When y = 1, x = 0.2' = 0.2 but the graph shown does not pass through (0.2, 1)

obviously.

6. [B]

AC log.k

AB  log, k
_logk  logk

" logec N log b
_logb

~ logc
=log.b

7. [D]

Suppose the equation of L is x = k.

I.  X.y=log, x and the line y = 1 intersect at (b, 1).
The x-intercept of the graph of y = log, x is 1.
Thus, we have 0 < b < 1 from the graph.

II. /. The coordinates of A and B are (k, log, k) and (k, log, k). Since AC = BC,

log, k = —log, k

loga log b
logh = —loga
logab =0

ab =1

III. . The x-intercept of the curves is 1.
Thus, OC > 1.
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8. [A]

When y =0,
0=logzx and O=log,x
x=1 x=1
Wheny =1,
I =logzx and 1 =Ilog,x
x=3 x=4

The answer is A.

9. [B]

A. X. Whenx =1,y =log2 # 0.
B. /.

1
C. X. Whenx = 1,y=10g§¢0.

D. X. When y = 1, x = 10" = 10 but the graph does not pass through (10, 1) obviously.

10.

The coordinates of A and B are (0, k) and (0, g) respectively.

g = ka*
q
R
“ Tk

q

leogaz

The coordinates of C are (loga %, q).

. V.
The y-coordinate of A is negative.

I. X
The value of ka™ approaches zero when x increases.
Thus,0 <a < 1.

an. v.

BC < 0A
0—10ga%<0—k

q
log, = >k
ogak>
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11.

Note that the coordinates of P and Q are (0, 1) and (1, 0) respectively.

Y
y = log;, x
\(b’ ])
P
o

I. /. Observe the y-coordinates. We have 0 < a < 1.

II. V. The graph of reflection image of y = a™ is y = log, x.

Wehavea:band%: 1.

III. X. Notethat0<a <1land0< b < 1.

Area of AOPQ = %

ab

N =N —

12. D]

The equation of C; is

y =—logyx
_ logx
"~ —log4
_ logx
log}1
:logix
13.
L. V.
I v.

III.  X. The graph of y = log, x should pass through (1, 0).
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14. [D]

0 = log, (ax)
ax =1
1
xX=—

1
The coordinates of P are (—, 0).
a

0 =1log,(x+b) and y=log,(0+Db)
x+b=1 =1
x=1-b

The coordinates of Q and R are (1 — b, 0) and (0, 1) respectively.

Required area

1 (1
=—x[—-=(1-b 1
2><(a ( ))x
B 1+b_1
T 2a 2 2
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15.

The x-intercept of two graphs are 1.
Let the coordinates of C be (¢, 0).

L .
1
The graph of y = log 1x cuts the line y = 1 at (E’ 1), which lies between the lines x = 0 and
x=1.
1
0<—-x<1
< 5 <
b>1
I X
Suppose that AC = CB.
log, c = —log% c
loge logce
loga logh
a=">b

The statement is not true in this case.

L. v.
AB
E:(logac—log%c)v(—log%c)

3 logc+logc _logc

~\loga logh] " logh
_logb

+1

~ loga
_logb +1loga
B loga

= log, ab

16.

Draw the line y = 1.

Note that the x-intercepts of the graphs are 1.

Wehave O <b<c<1<a.
y =log, x
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A. X. The graph passes through (1, 0) but log, 0 is undefined.

B. X. The graph passes through (1, 0) but log, 5 0 is undefined.

C. X. When y = 1, x = 2! = 2. The graph shown does not pass through (2, 1) obviously.
D. v.

18. [D]

Draw the line y = 1.

The line intersects the graphs at (a, 1), (b, 1) and

(c, 1). x=1 y =log, x
From the graph, we have ¢ < a < b.
\ y =log, x
T y = 1
N
y =log,. x
19.
For the graph of y = log% X.
1
3 1 =
* 3
y -1 0 1

1
The graph passes through the points (3, —1), (1, 0) and (g, 1).

The answer is A.
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20. [B]

Draw the line y = 1. Wehave O <a < b < 1.

| B y

—
—

. X

Q
Y P
ol
—_

III. . Let the equation of ABC be x = k.
The coordinates of B and C are (k, log, k)
and (k, log, k) respectively.
BC _log, k —log, k
5 Ciak N

logk _ logk
_ loga logb

y =log, x

A

_logk
loga

_loga
~ logb

= log, a —log, b

a
= log,

21. [D]

The coordinates of A are (a, 1).
The coordinates of B are (a, log, a).

The coordinates of C are (a, 0).
logb - loga

=1.
loga loga

Since 0 < b < a < 1, we have log;, a =
Thus, the point B lies below A.
AB 1-log,a
BC log;, a — 0
1
~log,a
loga
log b -
_logb 1
loga

=1+ 1

=log,b -1

22.

We have the following table of values.

W | —

y -2 0 2

1
The graph passes through the points (5’ —2), (1, 0) and (3, 2).

The answer is D.
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23. [D]

L X
The graph of y = log,, x intersects the straight line y = 1 at (b, 1).
The x-intercept of the graph of y = log, x is 1.
Compare the x-coordinates of two points, we have b < 1.

In. v.
Let the equation of L be x = k, where k > 1.
The coordinates of A and B are (k, log, k) and (k, log, k) respectively.

AC = BC
log, k = —log, k
logk _logk
loga log b
logh = —loga
logab =0

ab=1

arL. v.

The x-intercepts of two curves are 1.

24.

Draw the line y = 1.

The line intersects the graph at (b, 1) and (a, 1).
From the graph, we have 0 < b < 1 < a.

The result follows. y =log, x
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Conventional Questions

25. G passes through (—=12, 0) and (0, 1).

0=a+log,(-12 + 16)
1 =a+log, 16

1-0=1log; 16 —log; 4
1 =log, 4
b=4
When b =4,a =1-1log, 16 = —-1.

y =—1+log,(x + 16)
P =x+16

x =41~ 16

26. We have
{ 0=m>-n
—12=m-—-n
0+12=m>-m

0O=m?>-m-12

m=4 or -3 (rejected)

Whenm =4, n=m + 12 = 16.
4* — 16 > 2021
4* > 2037
xlog4 > log2037
x >5.50
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