REG-LOG-2324-ASM-SET 5-MATH
Suggested solutions

Multiple Choice Questions

1.B 2.D 3.B
6. A 7.B 8.B
11.C 12.C 13.C
16.D 17. A 18.C
21.B 22.D 23.A
26.C 27. A 28.B
31.C 32.D 33.C
36.B 37. A 38.C
1. |B]
log%/xT:ilog(x+y)
= llog x2 -y
4 xX—y
= Jlog( 12} - log(x - )]
1
= 2(10—2)
=2
2. [D]
I. X. loga +1logb =logab # log(a + b)
IL. v.

1 1
L v. 10g—+logz = —loga —logb
a

= —(loga +logb)
= —logab

3. [B]

log(a\/Z) loga + 3 logb
2loga+logh 2loga+logh
_ %(2loga+logb)

2loga +logh

1
2
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4.B

9.C

14.D
19. A
24.C
29.B
34.A

5.A

10.B
15.D
20.C
25.D
30.C
35.B



% x
log\/y_ :logg
Vxy X2
X Y
==1 -=1
5 logy — 5 logx
1
= E(xlogy—ylogX)
5.
log (xy*) —10g% _ (logx +4logy) — (logy —2logx)
logx2 +logy? 2logx +2logy
_3logx+3logy
" 2logx +2logy
_ 3(logx +logy)
~ 2(logx +log y)
3
2
6.
3X
Y3
(3% -3)y=3"
3F(y-1) =3y
3
x =logs Y
y—1
= log; Y +log; 3
y—1
= log; Y 41
-1
7.
y—1
x =log,|——
y
107 = |21
y
102 =11
y
1
—=1-10%
y
3 1
R ISETEE
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8. |B]

4logx +3logy =0
4
logy = -3 log x

logy = logx%4
_4
y=x 3
1
—

X3

y:

9. [C]

logx2 =log5x -1
logx2 =log 5x —log 10

5x
log x* = log —
ng Og 10

2_%
Y72
1
x=37 or 0 (rejected)
10.
1
—logx—-1=1log2
—logx —log2 =
%
X
log— =1
g
1
X3
— =10
2
X3 =20
x =207
= 8000
11.
y = 3x?

logy =2logx +1log3
L v.
II. X. There is no y-intercept indeed, we have only the log y-intercept.
Il /. y = 3x?

log; y = 2log; x +log; 3°
Slope of the line is also 2.
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12.

From the point (0, 2).

logsx =0 and logsy=2
x=35° y =52
x=1 y=25

From the point (-4, 0).

logsx=-4 and logsy=0

-4

x=5 y=1

x=1landy=25 x=5%andy=1

A. X
B. X
C. v 4
D. X

13.

Slope of the graph = 032" 2. The equation is
logsy =2x+4
y — 32x+4
— 32)6 x 34
=81 x9"

So,n=09.

14. [D]
Substitute (log, x, log y) = (1, 2) and (9, 6) into log, y = log, k + alog, x,
2 =log, k +a(l)
{6 =log, k +a(9)

3 1
Solving, we have log, k = 3 and a = 3

So, k=43 = 8.
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15. [D]

For the point (0, 2).

logx =0 and logy=2
x=1 y = 10> = 100

For the point (4, 0).

logx =4 and logy =0
x =10* = 10000 y=

The answer is D.

16. [D]

For the point (0, —3).
loggx =0 and logyy=-3

x=1 y:3—3:

Only option D satisfies this pair of x and y.

17.

Slope of the graph = —4 and V= —4 logsx +12.

2% = —4logsx + 12
logsx =1
x=5

18.

For the point (0, —2).

logx =0 and logy=-2

x=1 -2 1

—102= —

g 100
1 2
m—k(l)

1

k=—
100
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19.

For the point (0, 2).

logs;x =0 and logyy=2
x=1 y=3=9

Only option A satisfies this.

20.

For the point (0, —1),

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

1
We have 7' = a(1)?, and a = 7
For the point (2, 0),

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

1 1
We have 1 = ?(49)1’, and b = 3

21.

y:mlog%x+c:—mlog3x+c

2
Slope = —m = —
ope = —m = 7
1
m=——
2
22. [D]
0+2 1
Slope of the graph = o —. The equation is
4-0 2
lo ! 2
= —Xx —
8y =73
y= 9%)6—2
=977 x 3

So, b =3.
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23.

1
For the point (§ 0),

1
loggx = =

W=

x=83=2

andlog, y =0

y=1

Only option A satisfies this.

24,

For the point (0, 8),

logyx =0 and loggy =38

x=1

y=8°
=224

Only option C satisfies this.

25. [D]

logyy y = logy; a +xlogy; b

0+1
Slope = log,, b = 320
b =277
=3

26.
0

6 —
Slope of the line = 0=3°
Equation of the graph is

-2

log,y—6=-2(x-0)

log,y=-2x+6
y = a—2x+6

— a6(a—2)x

We have m = a® and n = a2,

L.

II. X. Take a = 0.5, thenn = 4.

L V. mn’ = (a®%)(a7?)’ =1.
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27.

For the point (0, 5),

log,x =0 and loggy=>5
x=1 y=8
— 215

Only option A satisfies this.

28. |B]

For the point (0, 7).

logzx =0 and loggy=7
x=1 y=9’

A. X. x*yT =956 3%

B. /. x'y*=9%8 =3%

C. X. xTy8 =9% £ 36

D. X. x3y7 = 9% £ 3%

29. [B]

At the point (2, 1),

logobx=2 and logyy=1
x=4 y=4

Put (x, y) = (4, 4) into y = kx?,

4= k(4)
_4

= 1

— 41—a

k

30.

y = ab*

logy =loga +xlogb
Slope =logh <0=0<b <1

Vertical intercept = loga >0 =a > 1
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31.

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.

32. [D]

Draw the line y = 1.

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

and (c, 1). e y =log, x
From the graph, we have ¢ < a < b.
T y = 1
N g
y =log.x

33.

O=a+log,x and O=log.x

log, x = —a x=1

x=b"¢

Thus, OT : 0S=1:b"%=b%: 1.

34,

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.
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35. |B]

Draw the line y =1. Wehave 0 <a < b < 1.

L X Y \\

II. X.

A

Q
Y P
ol
—_

III. V. 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
AB —log,k
log k log k
_ loga ~ logh

_logk
loga

_loga
~logb

y =log, x

y =log, x

= log;, a —logy, b

a
= log,

36.
AC log .k
E_logbk
_logk  logk
~loge " logh
_loghb
" loge

=log. b

37.

Draw the line y = 1.

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

Wehave 0 < b <c<1<a.
y =log, x
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38.

The x-intercept of the graphs are 1. Draw the line y = 1.

y

y= ]Ogb X

/ y = logg x
A

el

C

0 /
I. /.y =log, x intersects the line y = 1 at (a, 1).
Compare with the x-intercept, we have a > 1.

II. X. y =log, x intersects the line y = 1 at (b, 1).
Therefore, b > a

III. V. Letx = k. Then A (k, log, k) and B (k, log, k).
AB _log, k —log, k
BC log, k
log k log k
loga _Togb logalogh

= log k
g logalogb

_logb —loga

loga

= loga E
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