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Section 1.3

1. Convert the following to logarithmic form.

(@ 2'=16 (b) 372= %
(¢) 100 = 10? @ o=y
() 2=p , M x*=2-k
2. Convert the following to index form.
(@) 3 =logs 125 ) -2= logz(i)
(¢) logs64 =3 (d) log.3=14
(e) logsy=n ' ) p+1=1log (4y)
3. Check whether the logarithm log. (5 — 2x) is defined when:
@ x=2 (b) x=05 ) x=3
(d x=25 € x=1 ® x=1\2
4. Solve the following equations.
(a) logx=3 (b) log.9=2
() x=1logs8 (d) loga(x—2)=1
(e) log(x+ 1) = -3 () loga V27 =x
(g log. (6x—8)=2 () log.8 =%
5. Evaluate.
(a) logs4 —3log2 (b) log, 1 +21logs5
© (3 log;3) (d) (M)Z
&3 4— 210z 1

(e) log (6 —5log:7)

6. Given that logs x = 2 and log, y = 3, evaluate %
7. Given that logs x = a and log; y = b, express xy* as a power of 3.

8. Solve the following simultaneous equations. :
(a) log,16 =4 and logay = x (b) logy,x=2and xy =8

*9, Given that logs y = a and logs (2y) = b, show that 2a = 3b — 1.

10. If log: (logs x) = logs 5, find x.
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Section 1.4

1. Evaluate the following Iogai‘ithms.

1
(@) log, 4 ®) Ig ('16) (©) log.8
(d) log;27 © log (7 M logs V3
2. Evaluate the following expressions.
(@) logs2 + logs 4 (b) logs36 — logs 12
(c) log, 60 — log, 15 . (d) logs4 + logs2 — logs 72
(e) loge54 — 2loge3 (f) logs4 +2logs3 —2logs6

3. Simplify and express each of the following as a single logarithm.
(a) log,8 —21log, 4 (b) 2log.5 —3log.2 + log, 4

@ u(3)2u(3) o)
(d) 21gG+2)+1gx+1)—Ig(®+3x+2)

4. Evaluate the following:

@ log.Va M) log.L
a
log. 9 2
(C) D) loga 27 (d) logﬁ a

S. Given that log, 3 = 0.477 and log, 5 = 0.699, evaluate the following:

(a) log, 15 () log, 3V5 () log, 0.6
@ 2= (© Tog. (56 ®  log(2)

6. Given that logs 3 = a and logs 5 = b, express the following in terms of a and b.
(a) logs45 (b) log.20 : (¢) logs75
(d) logs(0.6) (e) logs(0.75) () logs(1.8)

7. Given that lg x = p and lg y = g, express the following in terms of p and g.

@ Ig®m?) ® Ig (ﬂy)f) (© 1gVI0cy
@ 1g(1°y°ﬂ’7) © ® g

8. Find y in terms of x when
(@ lgy=1+3lgx, ® g+ hH=2-1lx
(¢) 2logsy—4=3logs(x+2), (d) 3+ log(x+y) =log:(x—2y).

9. Ifloga(y+ 1)=2logox+ c and y =3 when x = 2, find y in terms of x.

10. Express each of the following as a single logarithm.
(a) 2+1logs5 (b) 3—-21g5 (¢) 3log,2—4+log.d’
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Section 1.5

For questions 1 to 10, solve for x.

1.

2.

10.

11.

12.

13.

14.

*15.

*16.

logo(x — 1) =log2(4x — 7)

logs (x + 2) + logs (x — 2) = log; 2x — 1)

1g18+lg< x)—~lg(x+1)=0

L
3
logsx+logs(x+2)=1

2lg5-1lgx+2)=1—-1g2x— 1)

logz (x —2) + loga 8 —x) —loga (x —5) =3
log (x — 1> = 2 + log, (x + 2)
logg(x+2)+1§g3(10—x)—3=0
3log:2 + log, 18 =2

log,2 +log,(x — 1) =0

Evaluate.

(a) logs5.logs27 (b) oBs4-log10

logzs\[ﬁ

If a, b and c are positive numbers other than 1, show that
logs a . log:b.log.c = 1.

By using the substitution y = logs x or otherwise, solve the equation

(@) logsx+2=3log3, (b) logs x® = (logs x)°.

Solve the following equations.

(a) logsx=9log:3 (b) 4logsx—9log,.4=0

() logzx = logs(x + 6) (d) logs(5 —4x) =logz (2 — x)

If 2 log, x = 1 + log, (7x — 10a), find x in terms of a.

Find x for which 27 X 3%&* = 9l¥ls:=20),
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Section 1.6

In this exercise, give all answers correct to 3 significant figures where necessary.

1. Evaluate. g
(@ lg9 (b) 1g243 (¢) 2In30
(d) fg% (¢) 3In4—1In6 @ In5—Ig3
(g Ig5+21g3 (h) lg(1g90) (i) (In8)
. lg5 InS
G) Indg7) ) £5-+1 n 23+1

2. Evaluate the following by first converting them to common or natural logarith

(@) logs7 (b) logs 11 (¢) logs(5.3)
(d) log% 9 (e) logem 0 logas (6.7)
3. For each of the following, find y in terms of x.
(@ 100=x+1 (b) eV =73x (c) m(y+1)=x
d 2lgy=x—2 () 2=x—4 ® In(x+y —4dx=(

4. Solve for x.
(@ lgx=2061 ) (nx?*=3 (©) Inx=1
(d) lg3x=9 () In2.In4x=3 ® lgx—2)=(1g3)?
(g lndx=1g3.1g5 (h) lg@x+1)=1log,3 () lgx—1=In(>-1)

1 5 log 4
5 Evtaluate 100>, &% * and 3'*%”. Deduce the value of 4°%° and verify your answer
using a calculator.

™& Solve the equations, giving answers correct to 4 significant figures.

fa) In(lg 3x) = 0. —x=-L4+2
Jg3x)=02 (b)) In4—x lg2+E3— () 2logsx=logax+1
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Section 1.7

Solve the equations in questions -1 to 15.

1.

4.

7.

10.

13.
16.

17.

18.

19.

20.

21.

22,

5=9 2. (1.6 =21 3. 239=5
4-7%=1 5 =7 6. =14
4% =21 8. & —125=0 T9, 31=12
4273 = 20 11. =19 2. & =07
@1y == 14. 6 =4 15. ¢ =312

Given 3**!. 272 = 21, show that 6* = 28. Hence or otherwise, find x.
Find x, correct to 3 significant figures, in each of the following:

(a 57'.3*"2=10 (b) 2.5 =7

(© 43" =¢ (d) 3.10% =4.20"

Using the substitution y = €%, solve the following equations.
(@) 2e*—3e'=2 (b) &=7—-12" (c) & +2& =3¢

Express the following in the form Inx = ax + b and find a and b.
(a) X =5t (b) xe™* =246 (© e =30e"

Given y = 5¢%%, find (a) y when x = 3, (b) x when y = 12.
’ 2
Solve the simultaneous equations In (3x —y) =2In6 —In9 and (—(;l = e.

Using suitable substitutions, solve for x.
(@) 9 —4=3"" (b) 2¢"=Te -3
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Exercise 1.1 (p. 2)

1. (@ 1 (b) 4 (©) 144 (d) -;- (e 5 (f) %
2. (a) 54 (b) 4
Z@y by @y @2 ek 0r-%
1 z?
4. (a) 18y (b) 2yz | (c) 5
Exercise 1.2 (p. 5)
3 5 5 1
L@ 3 ) 3 ©@-2 @5 @ ® 2
(® 2, -2 th) 2 (i) 3 §)] i k) 2 I —6,2
(m)—2,4 (@) -2, 1
2. a=3n=
3. (a)x=—4§,y=é ®) x=2,y=1 © x=1,y=—-1
4. m=4,n= ’ 53
6. (a) 0,1 () 0,2
7. (a) 0, 1 ®) 1,3 (© —%% @ 0 © -2,0 (f) 3
9. (a) 2 (b) *2 €) 6 d) 3 (e) 2 o 2
10.r=3,k=% 1L x=1,y=-lorx=2y=1 12. 4
Exercise 1.3 (p. 9)
1. (a) 4 = log, 16 (b) -2 =log, (-;-) (© 2=1log, 100
(d) 3=1og,y () x=1log,p ) 4=1log 2 -4k
2. (a) 5 =125 (b) 27 2211 (c) 4= 64
d =3 e) 3=y () 27+ = dy
3. (c), (d) and (e) are not defined
4. (a) 8 ®) 3 (©) % d 5
_1 3
(e) % ) 7 (g 2,4 (h) 4
5. (@) -2 (b) 2 © 8 (@) % € 0
6. 2 7. 30+
8. (@ x=2y=4 (b) x=4,y=2 10. 9
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Exercise 1.4 (p. 14)

L (@) 2 ® -1 ©3 @ 3 © -2 O3
2. (a) 1 () 1 © 2 d) -2 (&) 1 0
3. (@) -log2 (b) log, (525) © lg (g) @ Ig (x + 2)
4. @ 3 b) -3 © 1 d) 4
5 (a) 1176 (b) 0.8265 (¢) —0222 (d) 0947 (&) 2.699  (f) —0.745
6. (@ 2a+b () 1+b () a+2 (@a-b (& a-1 (f) 2a—b
7. (@) p+2¢ M 1+p—g (c)%(1+3p+q)

@ 2+3p =2 (&) 1077 @ (107

3
8. (a) y= 104 ®) y= lﬁg 1 © y=9x+2? (d y=-07x
X
9. y=x¥—1
10. (a) log,45 (b) g 40 () Tog, (g)
Exercise 1.5 (p. 18)
1 9
1. 2 2.3 3. < 4.1 5. %
6. 6 7. -1, 7 8 1,7 9. 12 10. 13
11. (a) 3 ®) 8 13. (@) 3,05 ) 1,37, 3"
1 i

14, (@) 27, o (b 8, & © 3 @ —1,1
15. 2a, 5a 16. 40
Exercise 1.6 (p- 20)
1. (a) 0954  (b) 1.39 (¢) 6.80 (d) 5.14 () 2.37 ) 1.13

(g) 1.65 (h) 0291 () 432 () —0.168 (k) 3.32 M 3.32
2. (a) 1.21 (b) 2.18 © 120 @) —3.17 (e) 0.639  (f) 2.08
.(@y=lgx+1) (h) y=1—-In3x )y y=e—1

(@ y=10" (&) y=1InGx—4) () y=e*—x
4. (a) 4.07 (b) 5.65,0.177  (¢) 1.35 (d) 3.33 X 10° (&) 189

() 3.69 (g) 0.349 (h) 187 () 72.5
5.5 4,73 6. (a) 5.550 (b) —1829 () 2.484
Exercise 1.7 (p. 22)
1. 137 2. 648 3. 0.834 4. 0.282 5. 1.95 6. 0.880
7. 0.829 8. 1.21 9. 1.26 10. 2.58 11. 1.94 12. —0.713
13. 0.811 14. 2.58 15. 240  16. 1.86
17. (a) 0633  (b) 0.112 © —1.16 (d —1.70
18. (a) 0.693  (b) 1.10, 1.39 (© 0, 0.693
19. (a) a=2,b=~—; M) a=1,b=09 (© a=—15b=17
20. (a) 9.11 (b) 4.38 21. x=3,y=5
22. (a) 1.26 (b) —1.39, 2.20

554



