REV-LOG-2324-ASM-SET 3-MATH
Suggested solutions

Multiple Choice Questions

1.D 2.C 3.B 4.C 5.A
6.B 7. A 8.D 9.A 10.D
11. A 12.C 13. A 14.C 15. A
16.D 17. A 18.B 19. A 20.D
21.C 22.D 23.C 24.D 25. A
26.C 27.B 28.B 29.C 30.B
31.A 32.C 33.B 34.B 35.C
36.D 37.C 38.C 39. A 40. A
41.B 42.B
1. [D]
y=a+b"
y—a=>b"

log(y —a) =xlogh
The graph of log(y — a) against x is a straight line.
Slope = log b and passes through the origin.

2. [C]

For the point (0, -2).

logx =0 and logy=-2

x=1 -2
=102 = —
Y 100
1
— = k(1)?
100 ~ k(M)
1
k= —
100

3. |B]

Base of log is 2, which is greater than 1.

The graph of y against x is also increasing.
x=0 — log,y=-1 — y=271=05

Only option B satisfies these.
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4,
y = 3x?
logy =2logx +1log3
L V.
II. X. There is no y-intercept indeed, we have only the log y-intercept.
Il /. y = 3x2

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

5. [A]

1
log,y—1= 3(10g4x+3)

1
log, y = §log4x+2

logy  logx N
log2  3(2log2)

1
logy = glogx+210g2
= log22xé
y = 4x%

1
Thus, we have n = 3

6. [B]

L /.
IL. v.
III. X. The graph of y = log, x should pass through (1, 0).

7. [A]

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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8. [D]

Slope of the graph = 0+2 = l The equation is
4-0 2
1
loggy = Tk 2
y = 9%)6—2
=972 x 3"

So, b = 3.

9. [A]

Consider the point (0, 2).

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

Consider the point (4, 0).

logyx =4 and logz;y=0
x=3%=81 y=1

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.

10. [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.
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11.

For the point (0, 5),

log,x =0 and loggy=>5
x=1 y=8
— 215

Only option A satisfies this.

12.

Bases of log, x and log, y are both 4, which is greater than 1.

The resulting graph is also decreasing.

When log, x = 0, we have x = 1 and log, y = log,(4-1") =1 > 0.

Value of vertical intercept is positive. Only option C satisfies all of these.

13.

For the point (0, 3).

log,t=0 and log,x=3

For the point (4, 0).

log,t =4 and log,x =0
r=2*=16 x=1

The answer is A.
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14.

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

/ y = logg x
A

el

C

y

y= ]Ogb X

1/

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 ~ logh _ logalogh
log k
Tep logalogb
_logb —loga
- loga
= loga E
15.
1
For the point (5, O),
1
logg x = 3 andlog, y =0
X = 8% =2 y = 1

Only option A satisfies this.
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16. [D]

Draw the line y = 1.

The line intersects the graphs at (a, 1), (b, 1)
and (c, 1). x=1 y =log, x

y = log, x

From the graph, we have ¢ < a < b. \

y=1

Q
Q
w L - 4

y =log. x

17.

Slope = 2 and vertical intercept = —2. We have log; y = 2log; x — 2.
logsy =2logzx —2
log; y = log, x? - log; 9

yzg

It has a shape of parabola opening upwards and passing through origin.

18.

y:mlog%x+c:—mlog3x+c

2
Slope = —m = —
ope = —m = 7

1
m=—-=

2

19.

Let log y = mx + ¢, where m is a constant.

From the linear graph, we have m > 0 and ¢ < 0.

logy =mx+c

— 10mx+c

y
y =10 - (10™)*
Consider the graph of y against x.
y-intercept = 10¢ < 10° = 1
Since 10™ > 10° = 1, the curve is increasing.

The answer is A.

20. [D]

The base of log is 6 (greater than 1), the new graph is also decreasing.
When x =0, y = 0.5, then logg y = logg 0.5 < 0.

The new graph has a negative intercept on vertical axis.
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21.

y =ab”*

logy =loga +xlogb
Slope=1logh <0=0<b<1
Vertical intercept = loga > 0= a > 1

22. [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.

23. [C]
6-0

Slope of the line = 03" -2
Equation of the graph is

log,y—6=-2(x-0)
log,y=-2x+6
y = q 2+

= a®(a2)*

We have m = a® and n = a2,

LV.
II. X. Take a = 0.5, thenn = 4.
L V. mn’ = (@%)(a?)’ =1.
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24. [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. V. 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. V. The x-intercept of the curves is 1.
Thus, OC > 1.

25. [A]

For the point (0, 2).

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

Only option A satisfies this.

26. [C]

Slope of the graph = 032" 2. The equation is
logsy =2x+4
y = 32+
— 32x o 34
=81 x9*
So,n=9.
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logobx=4 and log,y=0
x=2* y=

(0, 5)

log,x=0 and log,y=>5

x=1 y = 4’
y =210
xsyz xzys x4y2 x5y4
x=2%andy=1 220 28 216 220
x =1 and y = 210 220 250 220 240

The answer is B.

5-0 5
1 f the li h=——=—-
Slope of the linear grap 02 1

5
log,y -5 = —Z(logzx -0)

Slog, x +4log, y =20

51

Slogx  4logy
log2 2log2
Slogx+2logy =20log2

logx°y? = log 2%

5y2 =220

28. [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

4

— 41—a

k
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29.

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.

30.

Base of log; y is 7, and is greater than 1. So, the graph of log; y against x is also decreasing as in
the original graph of y against x.
x=0 — y=3 — log;y=log;3>0

The result is a straight line with negative slope and positive intercept on vertical axis, which is B.

31,

Whenx=1,y=1log,1+b=>.
The curve passes through (1, »). We have b < 0.
Consider the x-intercept of the graph.

0=log,x+b
log, x =—-b
x=a"t

We have a~” < 1 from the graph.

Thus, we have 0 < a < 1.
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32.

From the point (0, 2).
logsx =0 and logsy=2

x=5" y =5°
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

33,

Base of logs y is 3, which is greater than 1.
The required graph is also increasing.
When x =0, logz y =1og; 0.5 < 0.

Required graph is increasing and has a negative intercept on the vertical axis.

34,

AC log .k

AB  log, k
_logk  logk
_logchogb
_logb
" loge

=log. b
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35.

36.

37.

38.

For the point (0, —1),

log;x =0 and log;y=-1
x=1 y=77"!

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 = 5(49)b, and b = 7.

logy; y = logy; a +xlogy; b
0+1
Slope =1 b=
ope = 10837 30
b =277
=3

For the point (0, 8),

logyx =0 and loggy =38
x=1 y= 88
— 24

Only option C satisfies this.

O=a+log,x and O=log.x
log, x = —a x=1

x=b"¢
Thus, OT : 0S=1:b"%=p%: 1.
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39.

Draw the line y = 1.

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

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

40.

Slope of the graph = —4 and y°> = —4 logsx + 12.
23 = —4logsx + 12
logsx =1
x=5

41.

For the point (0, 7).

logzx=0 and logyy=7
x=1 y = 9’

A. X. x*yT =956 3%

B. V. xTy* =928 =3

C. X. x7y8 =9% £ 336

D. X. x3y7 = 9% £ 3%
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42. [B]

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

L X Y
\ .
IL X. A A
o|abq
III. V. Let the equation of ABC be x = k. B
The coordinates of B and C are (k, log, k) C\ § = log, x
and (k, log, k) respectively.
BC _log, k —log, k
AB —log, k y = log;, x
log k log k
_ loga ~ logh
- log k
_loga
_loga
~logb

= log;, a —logy, b

a
= log,
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