4.4: (Laws of Logarithms)

Which one of the following statements is TRUE?

) log,q 16

1
= 2 for any real numbera > 0,and a # -
logyq 4 2

B) log (x + y) = log x + log y for all positive real numbers x and y.
C) log (5x) — log (2x) = log (3x) for all real numbers x > 0.
D) log (2x) = 2log x for all real numbers x > 0.

E) log x% = 2log x for all real numbers x.

Which one of the following statements is TRUE?

A)ln x > 0,ifx > 1

X
B)—y—ln ;,x>0,y>0
C)In x? = 2In x, for any real number x
D)elnxzex
E)In(x+y)=Inx+Iny,x>0,y>0



Leta > 1andy > 0.If logg a=x+1andlogay=§,then2x=

A)y
B)y —2

C)%
D) 2y
E) y?

I8 log,s Y125 + = — 5825 9 = logg 4, then A =

A) 5
B) 2
01
D) 8
E) 4
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(V10)2198 2 4 Jog, (—) =
z \25

A) 4
B)%
)6
D) 8
E) 2

The x-intercept of the graph of the function f(x) = e?" 3 4+ In e(n *7In 4) jg

A) 4e~°
B) 9e~*
C) —4e~°
D) 4e°

E) —8In 3



Iflog; (x +1) = %, then log; (3x% + 6x + 3) =

If logs (5) =y, thenlogs (9) =



In 8 =
then
“log, (e) = ¥,
If =
3
A

3y
B) —

3x
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2 — 4x
(2x
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1) = a, then log
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logos

1.If
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Let x




If x, y and z are positive real numbers, then, logs x + 4log,s y — 3logs z =

A) logs

B) logs —

C) logs
D) logs ==

E) logs —

(logﬁ 8)(log32 i/ﬁ)(logs—z 4) =



If A = 2!°88 125 and B = (log 3 9)(logs V8),then B + A =

A) 11
B)1
C) 10
D) 0
E) 12



Which one of the following statements is always TRUE for the real numbers
x>0,y>0,x#1landy#17?

) Inx . log, x
In y - Ing%
B) (logy x)(log, y) = —1

C) (log, x)" = nlog,, x

D) log, iz log, x

E)log, (x + y?) =1+ 2log, y

Which one of the following statements is TRUE forall x > 0,y > 0,b > 0 and
b+17?

In x

A) logb \/; - 2ln b

B) log, (x +y) =log, x +log, y
C) (logp x)(og, y) = logy (xy)

x\ _ logp x
D) log,, (;) = togs " 1

E) logy x

loss 7 =log, x —log, y,y #1



If log; (5) = aandlogs (2) = b, thenlog (30) =
V2

2+2a+2b
b

A)

2a+2b+2b?
B) ———

2a
bz
E)2+ 2a+ 2b

D)

Iflog 5 = a, log 3 = b, thenlog; (45) =




If logg 3 = a, thenlog, 108 =

Ifloge 2 = x, then %log2 144 =



If (a,0) is the x-intercept and (0, b) is the y - intercept of the function f(x) =
log G) + log (20 — 2x),thena + b =

A) 10
B)8
C)-8
D) -10
E) 12

lfx>0 x#1, y>0,In x =uandIn y = v, then the expression
log,, (¥/xy*) simplifies to

v

A) = +42
3 u
B)3+4-
v

1
C)§u+4v
D) 3u + 4v

E)§u+§v



Iflog 2 =t, thenlog 800 — log (%) =
At+4
B)t+ 2
C)5t+4
D) 5t + 2
E) 2t + 3

The exact value of the expression <log49 V7 + /logO,S 1—16> is equal to

13
A) =

25
B) -
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If the expression —1 + log;c x3y* + log1 x*y3 where x > 0, y > 0, is written
8

as a single logarithm with base 2, then it is equal to

A) log, (ﬁ)
B) log, (fow)
C) log, (x;/ylz)
D) log, (—x°/?)

E) log, (—x5/12y)

The exact value of the expression (logs V25 +logg o1 1000) is equal to

A) -1

13
B) Y



If log 2 = x thenlog 1600 + log %is equal to

A)5x—1
B)3x+3
C) 3x

D)5x+1
E) 5x — 2

The expression 1 + 2In x

Aln ( jji:l)
B) In (%)

C) In (25x%Vx + 1)
D) In (\/ix?)
oin (225)

In (x+1)
2

+ log e V5 can be written as



If the expression —1 + 6log: (wx) — 4log /7 (i) is written as a single
8

logarithm with base 2, then it is equal to

3 2
A) log, %

y8

2(wx)?2

B) log,

2y
(wx)?2

C) log,

yZ

2(wx)?2

D) log,

Zy2

(wx)?

E) log,

9
log, >

log,

Iflog 2 =aandlog 3 = b, then in terms of a and b is equal to

A)2b —a

a+b
B)—~



8 log 4

logs (27) RECEE

A) 0
B) -1
Q)1
D) 2
E) -2

Iflogz; 2 =aandlog; 5= b, thenlog 9 interms of a and b is equal to

2
Ao



Ifln 2 =xandIn 6 =y, thenlogg (12) =

x+y

A)

2y—2x

x+y

B)

c) =X
2y+2x

y+2x

x+y
x-y
x=y
x+y

D)

Ifx > 0,y > 0andw > 0, then log (y*w?) — 3log (x,/y) + 2log %

A) log yx—ﬁ



If m > 0, the expression —glogs (5m?) + %logS (25m?) + logs 3\/%

A) 0
B) 1
C)5

Iflog 2 = x andlog 6 = y, thenlog 15 =

(A)y—2x+1
B)2y —x+1
C)2y —x+2

D)E
X
ytx

E)

X



2
IfIn (4) = x and In (5) = y, then logs (116765) can be written in terms of x and
5

y as:

2x+2-3y
xX=y
2x—-2-3y
x=y
2x—2+3y
x=y
2x+2-3y
x+y

A)

B)

C)

D)

2x—2-3
F) 22—
x+y

The expression —glog7 (5m?) + %log7 (25m?) + log, V25 wherem > 0'is
equal to

55/6
(A)log; —7
B) —log, m'/3
C) —log, m?3

51/3
D) —log; —

ml/3

E) log, T




If A = (3/2)!°82 27 and B = (log, 81) - (log 3 16),then B — A =

A) 29
B) -5
C)-23
D) -29
E)5

Iflog 3 =tandlog 2 = x, then 2 +log (0.09) +log 5 =
A)2t —x+1

B) 3t +x

C)3t—x

D)2t+1

E)2t+x+1



Which one of the following statements is TRUE?

A)y =l1og-1) xisdefinedifa>1,a # 2,andx >0

B) log (abc) = (log a)(log b)(log ¢)
C)log (a+ b +c) =log (a) +1log (b) + log (¢)

D) In 7—1n2=1n—7
In 2

E) In x? = 2ln x, for any real number x

If A = (logs 81)(logs 5)(log, Va)and B = e (1/4) then B4 =

A) a*
B) a®
Ca



If log 0.4 = x, then log, 20 =

A)ﬁ

x+1

B)x +1

x+1

log 5 (4)

Ifx > 0and ——

= 2log 10, then x =
A) 4

B) 2

01

D) 2In 2

1
E)E



lo 8
IfA = 85~ , then the value of 104 is equal to
10g25 100

(a) 64
(b) -4
(c)3

(d) 32

(e) 6

Which one of the following statements is TRUE?

(a) log (x + Vx2 — 1) = —log (x — VxZ — 1) for any x > 1 (correct)
(b) (log x)3 = 3log x foranyx > 1

(c) The equation e* = —1 has a real solution

(d) f(x) =In x —In (x — 2) is defined on (—0,0) U (2, )

(e)ln(x—1)<O0Owhenx <1



—Q =
,then R

() =2 -1og (@

)10g3 ” T IOgl 16

If G

4

A) -5
B) -3
)3
D) 8
E) 1

heny =
2,t

= log,

and log, y

a

—log,,

2 =

If logy,

A)

B) 4

C)

D)

~[S



If x > 0and x # 1, then log, 4 —log: Vx3 —log, G) +log 7 (2) =

A) % + 4log, 2
B) % + 2log, 2
C) % + 4log, 2
D) % + 2log, 2

E) §+ 2log, 2



