94  LOGARITHMS (Chapter 4)

REVIEW SET 4A

1 Find the following without using a calculator. Show all working.
a log,64 b log, 256 ¢ logy(0.25) d logys 5 e loggl
f  logs6 g logg; 3 h logg(0.1) i logy,3 i log.Vk
1
2 Withoutusing a calculator, find: @ logv10 b log—= ¢ logl0® x 100+1

V10
3 Findziff a logyz=-3 b logsz =2.743 ¢ loggz = —3.145

3
L4 Write as logarithmic equations: a P =3 x b b m=—
p

3

Write the following equations without logarithms:

a logyk=1.699+zx b log,@=3log,P+log,R ¢ logA=>5logB—2.602

6 Solve for z, giving your answer correct to 4 significant figures:
a =7 b 20 x 22+ =500 .

7 The weight of radioactive substance after ¢ years is Wy = 2500 x 3 3000 grams.
a Find the initial weight.
b Find the time taken for the weight to reduce to 30% of its original value.

¢ Find the percentage weight loss after 1500 years.
d Sketch the graph of W, against t.

8 Solve for z: 16T —5x 8 =0

REVIEW SET 4B

1 Without using a calculator, find 10 10¢

the base 10 logarithms of: a V1000 b - 10 ¢ 10-b

2 Solve for x: -

a logz=3 b logg(x+2)=1732 ¢ logz(ﬁ) =—0.671
3  Write as a single logarithm:

a logl6+2log3 b log,16 —2log, 3 ¢ 24log, b
L Write the following equations without logarithms:

a logT =2logx —logy b log2K:log2n+%log2t
5 Solve for x: a 3°=300 b 30x5'"7=0.15 ¢ 32 =2l-w

6 If A=log,2 and B =log,3, write the following in terms of A and B:
a log,36 b log, 54 ¢ log,(8v3) d 10gy,(20.25) e logy(0.8)

7 For the function ¢: z}— logg(z+2)—2:
a Find the domain and range.
b Find any asymptotes and axes intercepts for the graph of the function.
¢ Sketch the graph of y = g(z).
d Find ¢g~'. Explain how to verify your answer for g~'.
e Sketch the graphs of g, g~ and y = = on the same axes.

8 Solve exactly for a, the equation log, a® + log, a? = logg 625.



ANSWERS 769

8 a z+2z b z2+2y ¢ z+z—y d 2:c+%y
e 3yf%z f 2z+%y73x
9 a 08 b 215 ¢ 1.075
10 a z=9 b z=20r4 ¢ z=25V/5 d =200
e z=5 f =3
EXERCISE 4D I
1 a 2=332 b =273 ¢ =332 d z=2379
e v=-364 f z=-755 @ =764
h =320 i z=1150
2 a t=6340 b t=74.86 ¢ t=28.384
d t=1329 e t=121.5 f ¢t=3474
EXERCISE 4E N
1 a 390h b 155h 2 a 66.7min b 221 min
3 a 25years b 141 years ¢ 166 years
4 a 10000 years b 49800 years 5 15.8°C
6 166 seconds 7 11.6 seconds

EXERCISE 4F I
1 6.17 years, i.e., 6 years 62 days
2 8.65 years, ie., 8 years 237 days
8.4%
12
b after 74 months

EXERCISE 4G I

1 a =226 b =-103 ¢ =-246 d =542
2 a z=-429 b =387 ¢ x=0.139
3 a z=0683 b z=-1.89
L a

= 0.7% = 0.007 r =1+ 0.007 = 1.007

. log 8
r=16 b =171 5 $:10g25 or log,; 8
EXERCISE 4H I
1 a i ze]-100], i y
yeR
ii VAis z=-1, :
z and y-intercepts 0 —1

b i z€] 100 ii
yeR
il VAis 2 =-1,
z-intercept 2,
y-intercept 1

iv =28
v i) =37 -1

¢ i z€]200] iii
yeER
ii VAis =2,
z-intercept 27,
no y-intercept

iv z=7
v fliz) =542

i z€]2 00|, ifi v
yeR
ii VAis z=2,
x-intercept 7, Py X
no y-intercept l 2 T
iv z=27
v i) =542
i 2ER A0, i hY
yeR
i VAis z=0, -2/I\{2  »

z-intercepts +v/2, — S~—
no y-intercept

iv z=+42

v ifz>0, fi(z) =27
ifz <0, fl(z) = —277

i ze€]—o0, —1] il
or z €]4,00]

yER ;
i VAz=-1,z=4 4\

a-ints. 4.19, ~1.19, L 19/1\# ‘\4 19

no y-intercept
iv == -1.10 and 4.10
v if f(z) = logy(2® — 3z — 4), © > 4,

L1,y 34251202
F ) =

if f(2) = logy(2® — 3z — 4), x < —1,

i - VIR

REVIEW SET 4A I

» W
o o

~
n oo o o

3 b 8 ¢ -2
_il 2 a

o= O

1
2
3 5 b f% € at+b+
m:% b =827 ¢ z=0.0316
log P =log3+ zlogb b logm = 3logn — 2logp
5

k=325%x2" b Q=PR ¢ A=
= 3.25 x Q R o

z=1209 b z=1.822
2500 g d W,
3290 years
42.3%

W,=2500 x 3

8 =232 #
REVIEW SET 4B I

1 a
2 a
3 a

&=
]

Wl
o

% b % ¢ a+b

r=1000 b =470 ¢ z=06.28
log144 b log, (%) ¢ log, 80

2

T=2 ® K=n/i
y

r=519 b =429 ¢ z=-0.839
2A+2B b A+3B ¢ 3A+3B d 4B-2A
3A-2B
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4 Kelly said that in order to graph y = In(x?), +y
first graph y = Inz and double the distances
away from the x-axis. Connecting these points
will give the graph of y = Inz?

Is she correct? Give evidence.

REVIEW SET 5A

1 Find, to 3 significant figures, the value of: 1
a ¢t b 3e2 ¢ —
6e

E
NG

2 a On the same set of axes sketch and clearly label graphs of
f:xz— €, g: rh— e * and h: z}— —e %
b What is the geometric connection between: i f and g ii  gandh?

3 Sketch on the same set of axes the graphs of y =e®* and y = 3e”.

& A particle moves in a straight line such that its displacement from the origin O is given
_1
by s(t) =120t — 40e ° metres, where ¢ is the time in seconds, ¢ > 0.
a Find the position of the particleat i ¢t=0 1 t=5 iii t=20.

b Hence sketch the graph of s(¢) = 120t — 40e s for ¢t > 0.

5 Without using a calculator, find:

1
a In(e) b In(\/e) ¢ In (—)
e
6 Simplify:
a In(e*) b In(e?e?) ¢ In (£>
e.’E
7 Solve for z, giving your answers to 3 significant figures:
a lnz=5 b 3lnz+2=0
8 Write as a single logarithm:
a In6+1In4 b In60—1n20
¢ Ind+Inl d In200-In8+1Inb5
9 Write in the form alnk where a and k are positive whole numbers and k is prime:
a In32 b Inl125 ¢ In729

10 Solve for z, giving answers correct to 3 significant figures:
a e* =400 b et =11 ¢ 25e% =750 d e =7e*—12

REVIEW SET 5B REVIEW SET 58
Click on the icon to obtain printable review sets ¢ ?
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ili domain of fis{z: = € R}, rangeis {y: y > 5} REVIEW SET 5A I
domain of f~'is {x: x > 5}, rangeis {y: yc R} 1 a =546 b =222 ¢ =00613 d =6.07

_ 2 a b i g is the reflection

. 1 .

b i (@) i i B 4 of f in the y-axis
=In(z+3)—1 x=-3 s \ il his the reflection

of g in the z-axis

AA—/

i —40m ii 585 m
B iii 2400 m
e v 5(0)
iii domain of fis {z: = € R}, rangeis {y: y > —3}
domain of f~'is {z:x > -3}, rangeis {y:y € R}
¢ i fla) i ) —a0f 7
— 6z+4

5 b 1 ¢ -1 6 a2r b 2+z ¢ 12
=148 b =z =0.513
In24 b In3 ¢ In4d d Inl25
5In2 b 3In5 ¢ 6In3
0 a z=599 b z=0699 ¢ x=6.80
d z=1.10 or 1.39

EXERCISE 6A I—

5
7
8
9
1

) ) ) a 2x b z+2 ¢ % d 2z+3
ili domain of f is {x : z > 0}, range of fis {y : y € R} 2 a 64z® b 42° ¢ 24322 +3w41
domain of ' is {z : z € R}, range is {y : y > 0} d 22% 4 622 4 60— 1
d i f ') ii oy 3 a 4° b 2741 ¢ 22243 d 20t 43
— 1462 = o oa e lly 2243 2071
fx)=In(x-1)+2 T T T z—1
3 EXERCISE 6B I
\ 1 2 a \ Ty y:9x_2)2_9
x N 5 X
y=)"c'" \ =5
ili domain of fis {z: > 1}, rangeis {y: y € R} < (2,-9)
domain of f~'is {x: z € R}, range is {y : y > 1} b aint’s are —1 and 5
2 f'(z)=4+lnz a iln(2z-1) b %m(‘r;l) y-int is —5
3 a Ai.sy:'lnm b Ay y=Inx 3 h
as its z-inter-

ceptis 1

2 -1

v 5 y _o¥ When z =0,
¢ y=Inz has VA z=0 Y y=2"=1 v
y =In(z —2) has VA z =2 2 >0 for all x as
y=In(z+2) has VA z=-2 the graph is always
4 y=1In(z?) =2Inz, so she is correct. - - above the y-axis. v
This is because the y-values are twice as large for y = In(z?) l X
as they are for y =Inz.
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REVIEW SET 5B

1 Write as a single power of e:

! b \/—f ¢ e3Ved d +/10e
e

a —
e3

2 Evaluate correct to 6 significant figures:
a 4.8eh7 b 0.66e 1795

3 On the same set of axes, sketch and clearly label the graphs of
f:x— €" g: Th— e " h: z+— e % —4.
State the domain and range of each function.

4 Sketch on the same set of axes, the graphs of y = e and y = e3%.

5 Without using a calculator, find:

a In(eye) b 1n<ei3) c 1n<\/%)

6 Write in the form e® where z is correct to 3 significant figures:

a 20 b 3000 ¢ 0.075
7 Simplify:
a 4In2+4+2In3 b 3In9—In2 ¢ 2ln5-1 d ;In8l

8 Write the following equations without logarithms:
a InP=15nQ+InT b nM=12-05InN

9 Consider g¢g: = }— 2e* —5.
a Find the defining equation of g~*.
b Sketch the graphs of g and ¢g~! on the same set of axes.

¢ State the domain and range of g and g~

10 The weight W, grams of radioactive substance remaining after ¢ weeks is given by

W, = 8000 x e *° grams. Find the time for the weight to:
a halve b reach 1000 g ¢ reach 0.1% of its original value.



ANSWERS

REVIEW SET 5B I

1 a e b e % ¢ % d =€l
2 a =26.9401 b =0.109447
A
Pon New=er Y
‘\\ f(x)=e"
H
h(x)= e — 4™
W=er =4 | _3
y=—4 T

Each function has domain {z: z € R}
Range of fis {y: y >0}, Rangeofgis {y: y >0}
Range of his {y: y > —4}

a 2 b -3¢ -2
L 300 o 801

7 a Inl44 b In(2) ¢

8 a P=TQ" b M=
9 a g '2) b
_ln(:c+5>
B 2
g(x)=2¢e" -5
A Y

¢ domainofgis {z: x € R}, rangeis {y: y > —5}
domain of g~ is {z: = > —5}, rangeis {y: y € R}
10 a 13.9 weeks b 41.6 weeks ¢ 138 weeks



