MATH141 - Worksheet
LOGARITHMS

Definition: Let » and N be positive real numbers. The
logarithm to base b of N is given by x where

z=loggN = N=b"

Note that a logarithm is simply an ndezx or exponent.

x
log, zy = log, « + log, y log,, 5 = log, * —log, y
log, 2 = plog, = log,a =1 log,1 =0

1
Change of Base Rule: log,z = —2¢2
log,. b

. Without using your calculator, evaluate each of the following.

(a)logs 9 (b) log, a (c) log, 128 (d) log, 32

(e) log; 27 (f) log, 0.25 (g) log;, 0.0001 (h) log, a®

(i) logs 625 (j) log; 81 (k) logs 125 (1) log, 16

1
(m) log o7 (n) logs V3 (0) log\[ 243 (p) logy 3
1

(q) logg i (r) logg 243 (s) logy — 128 (t)log, 0.125
. Find z in each of the following cases.

(a)logsz = (b) log, 81 =2 (c) log; 625 = (d)log, 27 =3

(e)loggz = 0.5 (f) logy z = 0.25 (g)logs 27V3 =2 (h) log; z =2
. Simplify each of the following expressions.

(a)log, 16 + log, 8 (b) log;o 2 +logy 5 (¢) (log, 16)(log, 4) (d) logs 54 — log; 18

(e) }Zi“ 2 (f) log, 5 + log, & (g) logq 125 + log;o 32 — log; o 4

(h) log, 18 — 2log, 3 (1) t log 16 + 2log;o 5 (.]) log,(27) (k) 1010 22

2 log,o 5

. Without using a calculator, solve each of the following equations for z.

(a) logyp 2 = logg 4 + log;( 2 (b) log;o 2 = log;o4 — logy 2 (C) log,oz = % logyg (%)

(d) 3log;o 2 +1ogio3 =logoz  (€)log, 16 + log, = log, 32

(f) log,g 2 =2 (g) 21ogyo z + 3 = log,o(=°) (h) log, 2 + logyy 5 + log,g = — log;( 3 = 2
(i) 2loggz + 3 = 5logo @ (j) logyoz = 4log,o 2 — 2log gz (k) log;oz —logo(z —1) =1

. Evaluate each of the following, to four decimal places, using the change of base formula
and a calculator.

(a)logy 5 (b) logs 12 (c) logg 20 (d)log, 3
() log, 16 (f) logg 4 (g)logs 3 (h)logy 5
. If z=1log,2 and y = log;3, express the following in terms of z and y.
2
(a)log, <§> (b) log;, 6 (c) logy 4 (d) log 9

4
() logyg (5) (f) logy, 60 (g) logy, 36 (h) log, 54



