! logz, y — 2 _ 2-0

x—% %+2

4x + 8
5

4x+8

y:32T
y =28.24x
=256 - 16"

logs, y =

~18-0 1
3. log,y= log, x — —
08y = — 7 (ogzx 4)

logyy = 8log,x =2
1
8y _gy logx
2log?2 log2
logy = 16logx —4log2
16

24

logy = log

4., Wehavea+B=pandaf=p-2.

log,(a + B) =log, a +log, B
log(a+p) logap

2log?2 log 2

log p = 2log(p - 2)
p=(p-27
0=p*-5p+4
p=4 or 1 (rejected)

-1
5. Slope = —
ope 31
log, y = —glogzx +1
y = 2—%10g2x+1

y = 2x_%

IM

IM

1A

IM

M
1A

M

M

1A

M

M

1A

IM



Thus,a =2 and b = —%. 1A+1A

12-6
6. (a) Slope of the graph = 30 - 2
log,y—6=2(x—-0) M
log,y =2x+6
y — 22x+6 1M
y = 26 A 22x
=644
Thus, a = 64 and b = 4. 1A+1A
(b) 64(4") — 64(4'1) = 786432 M
4'(1-471 =12288
4" = 16384
tlogd4 =log 16384 M
t=17 1A
7. We have
{ 0=m’-n 1M
-12=m-n
0+12=m>-m M
0=m?>-m-12

m=4 or -3 (rejected)

Whenm =4, n=m + 12 = 16. 1A
4* —16 > 2021
4* > 2037
xlog4 > log 2037 IM
x>5.50 1A

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

0=a+log,(-12 +16) IM
1 =a+log, 16
1-0=1log, 16 —log, 4 IM
1 =log, 4
b=4 1A



Whenb =4,a=1-1log, 16 = -1.
y =—1+log,(x + 16)
P = x 416

x =41 _16

9. Substitute (0, 1) and (1, 6),
1=m-2n
{6 =mn—2n
6=02n+1)n-2n
0=2n*-n-6
n=2 or -— % (rejected)
Whenn=2,m=22)+1=>5.

y=5x%x2%"-4
y+4
2Y = ——
5
y+4
=1
x =log, —

10. (a) 6 = ka°

k=6
54=6xa>
1
2—_
79
B
4=3
(b) Fln) = =
YT ()
1 3
6XT|: 1
3 6X3Tz
3¥ItX = 12

(x1 +x2)log3 =1log12

X1 +xp = 2.26

11. [B]

Assign reasonable values to the intercepts.

1A

IM

1A

1A

1A

1A

M

M
1A



12.

13.

14.

15.

Use the points (0, —3) and (2, 0),
we have a = =3 and b = 6.
Use the points (0, —2) and (3, 0),

we have ¢ = -3 and d = 2.
I. X.
II. v.

1. X.

b
Slope = — >0
a

. c
y-intercept = -3 >0
The answer is C.

The equation of L, is in the form 3x + 4y + k = 0, where & is a constant.

y-intercept of L is 2.

3(0) +4(2) +k =0
k=-8

The equation of L, is 3x + 4y — 8 = 0.

D]
-0

8 2
Slope of OB = 22—_0 = g
Slope of AP = -3

Required equation is

y=7 5
x-3 2
S5x+2y-29=0

D]
(-6) +3y-6=0
y=4

The coordinates of the intersection are (-6, 4).

y-intercept of L is 2.




16.

17.

18.

Suppose the y-intercept of L is k.
k=4 -1_
0+6 3
k=22

1
Required area = 3 X (22-2)%6

=60

Assign suitable values to the intercepts.
Li:

Use the points (1, 0) and (0, —1.5).
We have p = -2 and g = 3.

Ly:

Use the points (1.5, 0) and (0, —0.5).
We have r = —% and s = —1.

The result follows.

D]

Equation of L is in the formx — 2y + k = 0.

Put (0, 4) intox — 2y + k = 0.
0-24)+k=0
k=8

Required equation is x — 2y + 8 = 0.

Assign suitable values to the intercepts.

L,




19.

20.

(0, 2)

0-b>2)+b=0

(2.5, 0)

25a-0+05=0
a=-0.2

Only statements II and III are true.

Assign suitable values to the intercepts.

Use the points (0, —1) and (1, 0),
we have p = -5 and ¢ = 5.

Use the points (0, —1.5) and (2, 0),
we have r = —1.5 and s = 3.

L v.
II. X.

L. v.

Assign reasonable values to the intercepts.

Use the points (-2, 0) and (0, 2),
we have a = —0.5 and b = 0.5.
Use the points (-2, 0) and (0, 1),

we have ¢ = —=0.5and d = 1.
I V.
II. V.

II. X.

\y
b=0.5 or O (rejected) 2

0 > 23\\\§f
y
Ly
Ly
0 5
_l +
_1/5.
y
L,
2 L,

:




21. [D]

1
I. /. Slope of L; :_Z<0' So, A > 0.

1
II. V. Slope of L, = -

R

AC =-1

III. V. x-intercept of L; = B and x-intercept of L, = D.

Thus, B > D.

22.

Assign reasonable values to the intercepts.

Use the points (1, 0) and (0, 2),
we have a = —1.5 and b = 3.
Use the points (1, 0) and (0, 1),

we have c = =3 and d = —3.
I v.
II. V.

II. X.

23. [D]

Assign reasonable values to the intercepts.

Use the points (0, 1) and (1.5, 0),

we havea = ——and b = —1.

Use the points (0, 1) and (0.5, 0),

we have d = -2 and e = —1.
L X
L. v.
L. v.

Iv. v.

L,

L

p—

L,

Ly



24.

25.

26.

27.

D]

h(0) + k(-8) +24 =0 and (—%) X (%) =-1
k=3
h

3x —4(0) — 15(4) = 0

x =20
The x-intercept of L, is 20.

. . . 1
Assign reasonable values to the intercepts. Note that the y-intercept of L, is 3

Use the points (-1, 0) and (0, 1),
we havea = —1 and b = 1.
Use the point (=2, 0),

we have ¢ = —0.5.
I V.
II. v.

II. X.

L,

L,

D]

y-intercept of L, is 3.
k(0)-h(3)+6=0
h=2

Ly and L, are perpendicular to each other.

kx_z——l
273

k=3

. 9 .
The x-intercepts of L; and L, are —2 and 3 respectively.

(3+2) )

Required area = —
39
4

Assign suitable values to the intercepts.




Lli

y

(1,0) — b=1 \
1 P

(0, 2) — a—i

Lo:

2,00 —» d=2
0,2) - c¢c=1

Only statement III is true.

28. [D]

1 2\ X
L L,
Assign reasonable values to the intercepts.
Use the points (1, 0) and (0, —1), y
we have a = —1 and b = —1. x+ay+b=0
Thus, a < 0and b < 0.
/1 x

29.

Assign reasonable values to the intercepts.

Use the points (2, 0) and (0, 2),

wehavea = 1and b = 2.
Use the points (-1, 0) and (0, 1),
wehavec = —land d = 1.
I V. 2
IL. X. /1
2\

. v. /1 0




31.

32.

33.

34.

Required equation is 2x — 3y + k = 0, where k is a constant.
2(1) =3(-3)+k=0
k=-11

Required equation is 2x — 3y — 11 = 0.

Note that AAOB is an isosceles triangle.
Slope of L, = —(slope of L;)

()

4
b

D]

Two lines are parallel.
-2 -6
3k

k=9

L passes through (-3, 0).
—-3a-0+2b=0
-3a+2b=0

The slopes of L and L, are equal.

a —
b+1
a+2b=-2
Solvi h L
olving, we nave = —— an = ——.
£ “=73 1

D]

Assign reasonable values to the intercepts.

10



Use the points (0, —1) and (2, 0),
we have a = 4 and b = 4. L,
Use the points (—1, 0) and (0, 2),
we have ¢ = -2 and d = -2.

L v.

2.
I V. / L

1. . A P %

35.

The straight lines are parallel.

5_ 10
2 —a
a=-4

36. D]

Assign reasonable values to the intercepts.

Use the points (1, 0) and (0, 2),

y
we have a = 0.5and b = 1.
Use the points (2, 0) and (0, 1),
we have c =2 and d = 2. )
I. X.
II. /. \l\
III. v.
[0 i\ 2 X
L] L2

37. [D]

The x-intercepts and y-intercepts of L, are 4 and —2 respectively. Assign reasonable values to the

intercepts.

11



Use the points (2, 0) and (0, —4),

y
we havea = -2 and b = 1. L,
L,
L X /
II. /. 0 4 X
L. v.
/4
38.
3x +4y =22
Solve ,wehavex = —2and y = 7.
4x -y =-15
Required equation is in the form 3x — 5y + k = 0, where k is a constant.
3(-2)-5(7)+k=0
k =41
Required equation is 3x — 5y + 41 = 0.
39. [D]
Assign reasonable values to the intercepts.
Use the points (=1, 0) and (0, —1), v
we haver = 1 and s = —1. L,
Use the points (0, 2) and (1, 0),
we havern = 0.5and n = 1. 2
L X Ll\
1. v. -9
L. v.

40.

Assign reasonable values to the intercepts.

12



v
0, -1)—>b=3

(-1,0) > a=-3 L
L

(-2,0) > d=-12

(0, 2) = ¢ = -6
L X
/2 —N X
I /.
I
ImI. v.

41. [D]

Assign reasonable values to the intercepts.

Use the points (2, 0) and (0, -2),

y
we have a = —1 and b = 2.
. x+ay-b=0
Use the point (0, —1),
we have ¢ = —1.
I X.
(0] 2 X
II. /.
1. /. — y=¢c
/2

42. D]

The slopes of two straight lines are equal.

8 2
"4 8-a
8a — 64 =2a
32
“=73

43. |B]

Compute the x-intercepts, y-intercepts and slopes of two straight lines.

13



Line x-intercept y-intercept Slope
b b 3
Ly - - ——
3 a a
d
Ly —— —-d —c
c
I. /.
Consider the slope of L.
3
-—>0
a
a<0
II. X.
Consider the y-intercept of L,.
-d>0
d<0
1. v.
Consider the x-intercepts of L and L.
b d
3 c
bc < -3d (note that ¢ > 0)
bc+3d <0
44,
Assign reasonable values to the intercepts.
Use the points (—0.8, 0) and (0, 1.6), y
we have a = =5 and b = 2.5.
L v.
1.6
1. v.
1 +
1. X.
/).8 0

14




Two straight lines have equal slopes.

4 @
b by
aiby = arb;

46.

Two straight lines have equal slopes.
4 a+7

a-4 20
80 = a” + 3a — 28
0 =a®+3a— 108
a=-12 or 9

47. D]

Compute the x-intercepts, y-intercepts and the slopes of two straight lines.

Line x-intercept y-intercept Slope
4 4 a
L - - =
: a 3 3
5 5 2
Ly - = -=
2 b b

I V.

Slopes of two straight lines are negative.
a 2
— <0 d ——<0
3 a7y

a<0 b>0

Thus, we have a < 0 < b.

IL. v.
Consider the slopes of the two straight lines.
a 2
3 b
ab < -6 (note that b > 0)
L. v.
Consider the y-intercepts of two straight lines.
4 5
— > —
3 b
15
b > T (note that b > 0)

15



48. [D]

Assign reasonable values to the intercepts.

Use the points (1, 0) and (0, —1),
we havea = 1 and b = 1. L
Use the point (3, 0) and (0, —0.5),
we have m = 6 and n = 3.

L V.

o 1 3
L. . =051

1. V. 7
49. D]

L /. Slopez—;—z<0 = a>0

II. /. y-intercept=—-<-1 = b<-5

>-2anda>0 = b>-2a

QS N

IIl. V. x-intercept =

50. [D]

Assign reasonable values to the y-intercept.

Use the points (0, 1.5) and (2, -3),

h 4 db L g
we avea—gan ——§.
I v.
I /. 1?\
III. v. 0

(2’ _3)

51. [D]

I 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.

16



1. /.
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
loga log b
logh = —loga
logab =0

ab =1

L v.

The x-intercepts of two curves are 1.

52.

log,2 = and log; 5 =

log2 log5

logh

==
A==

loga

loga = clog?2 logb = clog5
_ logl0
~ loga +logh
3 1
~ ¢(log2 +log5)
1

c

log,;, 10

53.
logy=0__,
loggx — (—1)

log; y = 10logg x + 10

1
ogy _ 10 x log x
log3 2log3

logy =5logx + 10log3
logy = log(310x5)

y =59 049x°

+ 10

17



= 02%(_01)10g4x—1
y= %log4x -1

loggx =2y +2
x=42y+2
x:24y+4

x=16-16"
We have m = n = 16.

I X.
1. /.
1. v.
55.
1 1
1 =— d 1 b=-
0844 =~ and  10g>s5 -
loga 1 logh 1
2log2 ¢ 2log5 ¢
2log?2 2log5
loga = o2 logh = o2
c c

logab =loga + logb

2log?2 . 2log5
c c

_ 2log 10

C

RIS

56. [C]
1-0

logyy=———x+1
=

loggy=2x+1
y — 42x+1
y — 4]+2x

57.

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

18



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

II. V. The graph of reflection image of y = a™ is y = log, x.
We have a = b and % =1.

IIL. X. Notethat0<a<11ic1nd0<b<1.
AreaofAOPQz%
1
2
1
iiab
58. [A]
1-0
loggy -0 = (loggx —2)
-1-2
1 11 +2
0] = ——10 —_
gg Y 3 88 X 3
logy 1  logx 2
3log2 3" 3log2

3
1
logy = ~3 logx +2log2

logy = log(22x_%)

y = 4)(;7%
Thus, k = 4.
59. [B]
(4, 0)
log,x=4 and log,y=0
x =2 y=1

19



(0, 5)

logobx=0 and logsy=35

x=1 y=4
y= 710
x5y2 x2y5 x4y2 x5y4
x=2%andy=1 220 28 216 220
x=1and y = 210 220 250 220 240
The answer is B.
5-0 5
SI f the 1i h=— = —-
ope of the linear grap 0_2 1

5
log,y-5= —Z(logzx -0)

Slog, x +4log, y =20
51
ogx N 4logy — 20
log2  2log2
Slogx +2logy =20log?2
logxsy2 =10g220

Xy? =22

60. [B]

12-0
Slope = 03 -4
The equation of the relationship is

y-n o,
logsx -0

¥} =12 = —4logs x
Puty =2.
23— 12 = —4logsx
logsx =1

x=5

20




y2-0= 1 _00 % (log, x — 0)
y? = —log, x
log, x = —y*
x =27
1
=)
62. [D]

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

The coordinates of C are (a, 0).
logh 1

Since 0 < b < a < 1, we have log;, a = 080 08
loga loga

Thus, the point B lies below A.

AB 1-log,a

BC ~ log, a -0
1
~log, a
_ . loga
T T logh
_logb 1

loga

-1

=log, b -1

63. [D]
10g3y:02_;_04)x+2
log3y=)§c+2

y =33+

y=9-(V3)*
Thus, m = 9.

64.

logym —log,n =1

logm logn _

2log2  log2
logm —2logn = 2log?2
logﬁzzlog4
n
m
e
n’ 1
m 4

21



65. |B]

log; y = logy; a + logg x
logy loga N log x
log3 3log3 2log3

1 1
logy = - loga + Elogx

3
:loga%x%
11
y:a3x2
66.
log, y = mlog8x+5

5
log, y = —510g8x+5
1 1
ﬂ — _§ X & + 5
log 2 2 3log2
6logy = -5logx +30log?2
log(x5y6) = log 230

X5y6 = 230

67.

When x = 1, we have log, x =0, y =4 and log, y = 2.
The graph of log, y against log, x passes through the point (0, 2).
When y = 1, we have log, y =0, x =2 and log, x = 1.
The graph of log, y against log, x passes through the point (1, 0).

The answer is A.

68.

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

q = ka*

q

x - 1

“ Tk
x =log q
“k

The coordinates of C are (loga % q).
L.
The y-coordinate of A is negative.

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

22



1L /.
BC < 0A
0—loga%<0—k

loga% >k

69.

1
log,y—1= 3(10g4x +3)

1
log, y = 310g4x +2

logy  logx N
log2  3(2log2)

1
logy = glogx +2log2
= logszé
y = 4_x%

1
Thus, we have n = 3

70.

log, y = mlogzx +3
log, y = —log, x + 3

logy  logx N
log2  log2

logy = —logx +3log?2
logy = log(23x_l)
y=8x!
Thus, m = 8 and n = —1.
L.
II. X.

I X.
The graph of y = 8x~! is not a straight line.

71. [D]

2_
10g2y=0

B +2

1
log, y = —§x3 +2
Put x = -2.

23



72.

73.

74.

75.

1
b&y=—504f+2

log, y =6
y=2°
y =064

10g27y = m loggx +3
logy _ _§ y log x
3log3 2 2log3

4logy +9logx = 36log3

log(x9y4) = log 3%

Oyt = 33
Oyt =918
lo 4 _0( 0)
4= — " (x—
89 Y 0—(=2)
loggy =2x +4
y = 92x+4
y = 6561 - 81*
Thus, b = 81.

When x = 0, we have y = 4 and log, y = 2.
The coordinates of A are (0, 2).

Consider the point (0, 2).

logzx =0 and logzy =2
x=1 y=32=9

Consider the point (4, 0).

logzx =4 and logz;y =0
x=3"=81 y=1

24



Check the relation using the values of x and y.
x=1&y=9 x=81&y=1

A. v v
B. X
C. v X
D. X

The answer is A.

76.

Consider the coordinates of points A and B.

a® =k and b' =k
s=log, k t =log, k

s log, k

t  log, k
_logk logk

~loga " logh
_logb
~ loga

=log, b

77.

I /.

Il X.

Takea =2,b=0.5and k = 2.

We have log, k = log,2 = 1 and log;, k = log, 52 = —1.
1. .

Note thata > b > 0and k£ > 1.

a
—>1
b

a
log — > log1
Ogb 0g

log &

>
logk

logk%>0

78. |B]
log2016
log, 2016 = —2——>
loga
Note that log 0.5 < 0 < log5 < log6.
We have log, 52016 < 0 < logs 2016 < logs 2016.

25



79. [D]

1
1 —-4=—
089 Y 2= (=4

(loggx —2)

1
loggy—4=§10g9x—1

logy lxlogx_
log9 2" log9

2logy —logx = 6log9

2
log L= log 9°
x

logy — 0 =3(logx —2)
logy =3logx -6

y — 1010gx3—6
y = 10763
3
Y= Thnnhnn
1 000 000
81. [D]
x4yl = 81¢

alogx +blogy = clog8l

2alog x N 3blogy clog8l
2log3  3log3  log3
2alogg x +3blog,; y = 4c

4c
3b°
2c
Put log,; y = 0, we have loggx = —.
a

Put logy x = 0, we have log,,; y =

4 2
The coordinates of P and Q are (O, i) and (—C, O) respectively.
a

4c 2c
OPOQZEZ

=2a:3b

82. [D]

0 =log,(ax)

ax =

Q| = =

X

26



1
The coordinates of P are (—, 0).
a

0 =1log,(x+b) and y=1log,(0+b)
x+b=1 =1
x=1-b
The coordinates of Q and R are (1 — b, 0) and (0, 1) respectively.

Required area

:lx(é—(l—b))xl

2
1 b1
T 2a 2 2
83. [D]

For the point (0, —3).

loggx =0 and logzy = -3

x=1 -3 1
=3 = —
Y 27

Only option D satisfies this pair of x and y.

84. [D]

Take logarithm on all numbers.

A. =375log 543 ~ —1025.5499
B.

1337 108867 ~ 0.0006799

1
C. 349 log o= ~ 10253687

2
D. 4921og 3 " -1025.6115

The answer is D.

85.
0-(-3)

1 =
08g Yy 2-0
logy _3>< log x
3log2 4~ 2log2
8logy =9logx —721og2
9
8 _ by
logy —logﬁ
9

logyx -3

8- %
Y = om
20 = 2728

27



86.

87.

88.

89.

90.

[A]

loggy -0 =

0

—— (loggx - 2)
1

ogy :—lx log x +g
3log?2 3 3log2

3
1
logy = -3 logx + 2log?2

logy = log(22x_%)

y= 4)(_%
Thus, k = 4.

c]

(0, 2)

logsx =0 and logsy =2
x=1 y =25

Putx = 1 and y = 25 into y = kx“.
25 = k(1%)
k=25

[A]

Let m and c be the slope and the intercept on the vertical axis of the graph.

logsy =mx +c

= 5mx+c

Yy
y = (SM)X . 5C
Since m < 0, we have 5" < 1 and the value of y is decreasing.

Since ¢ > 1, we have 5 > 5 and the y-intercept of the required graph is greater than 5.

The answer is A.

D]

Since the value of y is increasing and the base of log is greater than 1,

the value of log, y is also increasing.

Whenx =0,y =4 and log, y = log, 4 = 2.

The intercept on the vertical axis of the required graph is 2, which is positive.

The answer is D.

c]
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(O’ _1)

log;x=0 and log;y=-1
x=1 y=7"

1
We have 77! = a(1)?, and a = 7
(2, 0)

log;x =2 and log;y=0
x =49 y=1

1 1
We have 1 = 7(49)", and b = R

END OF PAPER



