10" Grade Assignment — Week #26
Announcement:

e Given that the current Logarithms unit and the next Exponential Growth unit are so short, |
will give you a combined test for these two units at the end of the Exponential Growth unit.

Individual Work

e Do as much as you can from the problems from Problem Set #6 (Logarithms unit).
Only do problems #3 and #4 if you need an extra challenge.

¢ Finish anything from the “Group Assignment” that your group doesn’t complete.

Group Assignment

for Tuesday
e Do Problem Set #4 (Logarithms unit): problems #3-5.
e |Important Notes:
e If the base of a log isn’t shown, then the convention is that the base is 10.
For example, log 619 really means logi,619.
e A Common Log is a log base-10.
e The Common Log Table is found at the end of this document.
e Make sure everyone in the group understands the two examples given as part of
problem #1 in Problem Set #5.
e Do these problems (in the given order) from Problem Set #5:
1a, 1c, 1d, 1f, 4a, 4b, 4e, 4h, 4j, 4k, 23, 3a
Note: You can use the log button on your calculator only for problem #4.

for Thursday
e Make sure everyone in the group understands the two examples given at the start of
Problem Set #7.
e Do these problems (in the given order) from Problem Set #7: 1,2, 4,8

e The Two-Door Riddle
Ben is trying to escape from an evil castle. He comes to a room that has two doors
next to one another. If he opens one door he will die; the other door leads to his
freedom, but he doesn’t know which door is which. There are two guards: one
always tells the truth and the other always lies, and Ben doesn’t know which one is
the liar and which one is honest. Ben may ask only one question to one of the
guards. What question should he ask in order to guarantee his freedom?
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— Logarithms — Part Il —

Problem Set #4

Review. Calculate each.
5/

9 1) logzo 400
92 m) logzo 8000
9”2 n) logas 625
9! 0) logzs (g)
9% p) logs ()
9° Q) logs (%)
g% 1) logss (1)
91! s) logs (-25)
9" t logs (%)
92 u) logz7 243
9 2 V) logzr (%)

The Laws of Logarithms
logs (M-N)=logp, M +1logpN
logs (M) = logpbM—logp N
logsN* = k- logp N
logs(*n) = —logsN

_ 1
logab = logha

logs(b¥) = k
log,N
b =N
Change of base formula:

logs X
logsa

logax =

For each of the above laws,

explain what it means or how it
can be useful.

3)

4)

5)

Use one of the Laws of
Logarithms in order to evaluate
each logarithm. Do not use a
calculator, but you may need to
use the Power and Base Tables.

a) log: (16-32)

b) logs (1
c) logs (125%)
d) logizs 5
e) logs (%)
f) logs(5°)

logg64
9) 8 Os

The following problems

were on Problem Set #2 (Do you
recall how you did them?) Now,
use the change of base formula.
(Think about what the common
base should be.)

a) log.7 81
b) logs 4

c) logss (3)

First estimate the answer to
one decimal place, then use your
calculator (and the change of
base formula) to give an answer
rounded to three significant
figures.

a) log, 15
b) logs 300
c) logs2
d) log;0.4
e) 35.23

f) 4-2.91



— Logarithms — Part Il —

Problem Set #5

1)  Use the Common Log Table
to calculate each problem
(without a calculator).
Remember that the log table can
only be used to find the log
(base 10) of a number between 1
and 10, and it can be used to
find 10* (antilog x) where X is
between 0 and 1.

Example: log 619
Solution:

log 619 = log (6.19-10?)
=log 6.19 + log 10?
~0.7917 + 2

Example: 10%8°
Solution:
104.85 - 10(4+0.85)
= 104 100.85
~10%7.08
~ 70,800

a) log 8920
b) log 870,000
c) log 0.0056
d) 10*7

e) 1071

f) 10-3.26

2)  Expand each expression as
much as possible.

Example: log. 3—)(25)

Solution:
log2( 2% ) = 10g2(8x°) - loga(y-2)
=10g28 + log2x®— (logzy + log22)
= 3 + 5log.x — logzy — logzz
a)  log2(16x?)

b)  logs(5X)

) logs(22X)

d)  logu(zgs)

3)  Condense each expression.
(i.e., rewrite as one logarithm.)
Example: 4 + log.x — 3logay
Solution: 4 + log.x — 3logay
= 109216 + logzx — loga(y®)

= logy(16X) — loga(y?)

a) logsx + logsa

b)  log.d — log-8

c) 6+ 5logyx

d)  logsx — 2logsy — 5logsz

4)  Solve for X (possibly in
terms of other variables). Use a
calculator only when necessary.

a) T=34

b)  100%=20
c) 8=%

d Z=w

e) logsx=5
f)  logs40=x
g) logx«40=5

h) |Og?_o X=%
i)  10%*=0.001
j)  logsx=-3
k) 26%3-43=57



2)

Review. Calculate each.
125,000° k) logis ()
125,000 1) logs (-¥%)
125,000”  m) logs 32
125,000  n) logs 2
3275 0) log,0
327" p) logs 1
logis (55) @) logs (%)
logis 256 r logs1
logis 1 s) logz7 81
logis 2 t) logs: ()

Use one of the Laws of
Logarithms into order to evaluate
each logarithm. Do not use a
calculator, but you may need to use
the Power and Base Tables.

a) logs (81-27)

b) logr (152

c) logs (7776°)

d) logss 8

e) 101 ( 5505 )
log,30

f 7 97

g) logs(9)

— Logarithms — Part Il —

Problem Set #6

3)

4)

5)

6)

Expand each expression as
much as possible.

a) |ng( Siy)
b) logs(<)
c) logio(100y°)

d) logs(32) _
Condense each expression.
(i.e., rewrite as one logarithm.)

a)
b) 10gs5 — logax

logs4 + logsa

c) 3logioX + logioy
d) logxx + 4logzy — 1 — logz

Use the Common Log Table to
calculate each problem (without a
calculator).

a) log 672

b) log 78,300
c) log 0.062
d) 103.8

e) 102.84

f) 10-2.6

Use the change of base formula
to calculate each problem. (Think
about what the common base should
be.)

a) logs 16
b) |09328

¢) logzs ()

7)

8)

First estimate the answer to one

decimal place, then use your
calculator to give an answer
rounded to three significant figures.

a)
b)
c)
d)
e)
f)

logs 160

logs 420

logs 5

logs 0.3

24‘83

3-4.2

Solve for X. Use a calculator

only when necessary.

a)
b)
c)
d)
e)
f)
9)
h)
i)

5% =100

30 =0.001

a*=c

xY=c

loge x =3

logs 40 = X

logx 300 =2

6" =50

-7 + 4 loga(4x—8) = 13



— Logarithms — Part Il —

Problem Set #7

Using Logarithms to make

Example: 38.77

Calculations Easier

Before the advent of the modern
calculator, logarithms were used to
help make tedious calculations
easier. For example, by using
logarithm tables, long division
problems could be reduced to
subtraction, and taking the fifth
root of a number could be done by
just doing a simple division
problem.

At first glance it may seem
complicated, but once you got
good at it, this method would save
an engineer or scientist quite a bit
of time. The final answer is a
highly accurate approximation.

Here are a couple of examples:
(Underlined digits are a guess.)

Example: 768,000+592.8
X = 768,000+592.8
log x = 1og(768,000+592.8)
log x = log(768,000) — log(592.8)
= log(7.68-10%) — log(5.928-10?)
log x =~ 5.8854 — 2.7729
log x =~ 3.1125
X ~ antilog(3.1125)
X =~ 103.1125
X ~ 103.100.1125
X ~1000-1.296

x =38.77
log x = 10g(38.77)
log x = 7-109(38.7)
log x = 7-10g(3.87-10%)
log x = 7-[log(3.87) + log(10Y)]
log x = 7-[0.5877 + 1]
log x = 7-1.5877
log x ~11.1139
X ~ antilog(11.1139)

X = 1i 11, 100.1139

Calculate by using the common
log table with a method similar to
the above examples.

NO CALCULATORS!
1) 39,200,000+7320
2) 438

3)  8349.67.3

4) /83000

5) 834,100+9.52

6) 38.6°

7)  4252.78390

8) 378400

9) 332750

10) Y7000



Table of Common Logarithms

0 1 2 3 4 5 6 7 8 9
10 | 0000 0043 0086 0128 0170 0212 0253 0294 0334 0374
11 | 0414 0453 0492 0531 0569 | 0607 0645 0682 0719 0755
12| 0792 0828 0864 0899 0934 0969 1004 1038 1072 1106
13| 1139 1173 1206 1239 1271 1303 1335 1367 1399 1430
14 | 1461 1492 1523 1553 1584 lel4 1644 1673 1703 1732
15| 1761 1790 1818 1847 1875 1903 1931 1859 1987 2014
16 | 2041 2068 2095 2122 2148 | 2175 2201 2227 2253 2279
17 | 2304 2330 2355 2380 2405 | 2430 2455 2480 2504 2529
18 | 2553 2577 2601 2625 2648 | 2672 2695 2718 2742 2765
19 | 2788 2810 2833 2856 2878 | 2900 2923 2945 2967 2989
20 | 3010 3032 3054 3075 3096 | 3118 3139 3160 3181 3201
21 | 3222 3243 32863 3284 3304 3324 3345 3365 3385 3404
22 | 3424 3444 3464 3483 3502 3522 3541 3560 3579 3598
23 | 3617 3636 3655 3674 3692 3711 3729 3747 3766 3784
24 | 3802 3820 3838 3856 3874 3892 3909 3927 3945 3962
25| 3979 3997 4014 4031 4048 4065 4082 4099 4116 4133
26 | 4150 4166 4183 4200 4216 } 4232 4249 4265 4281 4298
27 | 4314 4330 4346 4362 4378 4393 4409 4425 4440 4456
28 | 4472 4487 4502 4518 4533 4548 4564 4579 4594 4609
29 | 4624 4639 4654 4669 4683 4698 4713 4728 4742 4757
30 | 4771 4786 4800 4814 4829 4843 4857 4871 4886 4900
31 | 4914 4928 4942 4955 4969 4383 4997 5011 5024 5038
32 | 5651 5065 5079 5092 5105 5119 5132 5145 5159 5172
33| 5185 5198 5211 522¢ 5237 5250 5263 5276 5289 5302
34 | 5315 5328 5340 5353 5366 | 5378 5391 5403 5416 5428
35 | 5441 5453 5465 5478 5430 5502 5514 5527 5539 5551
36 | 5563 5575 5587 559% 5611 5623 5635 5647 5658 5670
37 | 5682 5694 5705 5717 5729 | 5740 5752 5763 5775 5786
38 | 5798 5809 5821 5832 5843 5855 5866 5877 5888 5829
39 | 5911 5922 5933 5944 5855 5966 5977 5988 5399 6010
40 | 6021 6031 6042 6053 6064 6075 6085 6096 6107 6117
41 | 6128 6138 6149 6160 6170 6180 6191 6201 6212 6222
42 | 6232 6243 6253 6263 6274 6284 6294 6304 6314 6325
43 | 6335 6345 6355 6365 6375 6385 €395 6405 6415 6425
44 | 6435 6444 6454 6464 6474 6484 6493 6503 6513 6522
45 | 6532 6542 6551 6561 6571 6580 6590 6599 6609 6618
46 | 6628 6637 6646 6656 6665 6675 0684 6693 6702 6712
47 | 6721 6730 6739 6749 6758 6767 6776 6785 6794 6803
48 | 6812 6821 6830 6838 6348 6857 6866 6875 6884 68923
49 | 6902 6911 6920 6928 6937 6946 6955 6964 6972 6981
50 | 6990 6998 7007 7016 7024 7033 7042 7050 7059 7067
51| 7076 7084 7093 7101 7110 | 7118 7127 7135 7143 7152
52 | 7160 7168 7177 7185 7193 | 7202 7210 7218 7226 7235
B3| 7243 7251 7255 7267 7275 | 7284 7292 7300 7308 73le
54 | 7324 7332 7340 7348 7356 | 7364 7372 7380 7388 7396

both logio 7.38 ~0.8681 and 10°8%8! ~ 7.38

Note: Looking up row 73 and column 8 we read 8681, which means

0 1 2 3 4 5 6 7 8 9
55 | 7404 7412 7419 7427 7435 | 7443 7451 7459 7466 7474
56 | 7482 7490 7497 7505 7513 | 7521 7528 7536 7544 7551
57| 7559 7566 7574 7582 7589 | 7597 7604 7612 7619 7627
58 | 7634 7642 7649 7657 7664 7672 7679 7686 7694 7701
59§ 7708 17716 7723 7731 7738 7745 7752 1760 7767 7774
60 { 7782 7783 7796 7803 7810 | 7818 7825 7832 7839 7846
61 | 7853 7860 78638 7875 7882 | 7889 78%& 7903 7910 7917
62 | 7924 7931 7938 7945 7952 7959 7966 7973 7980 7987
63 [ 7993 8000 8007 8014 8021 8028 8035 8041 8048 8055
64 | 8062 8069 B80T 8082 80889 8096 8102 8109 8116 8122
65 | 8129 B136 8143 814% 8156 [ Ble2 8169 8176 8182 8189
66 | 8195 8202 8209 8215 8222 8228 8235 B241 8248 8254
67 | 8261 8267 8274 8280 B287 8293 8300 8306 8312 8319
68 | 8325 8332 8338 8344 8351 8357 8363 8370 8376 8382
69 | 8389 B395 B4D1 8407 8414 8420 8426 8432 8439 8445
70 | 8451 8457 8463 8470 8476 | 8482 B488 B494 B500 8507
71| 8513 8519 8525 8531 8537 8543 8548  B5S35 B561 8567
72 | 8573 8579 8585 8591 8597 8603 8609 8615 B621 8627
73 | 8633 BE39 8645 8651 8657 8663 B66% B675 8681 B6B6
74 | 8692 8698 8704 8710 8716 | 8722 8127 8733 8739 8745
75 | 8751 8756 8762 8768 8774 8780 8783 8791 8797 8802
76 | 8808 B814 8820 8825 8831 8837 8842 8848 8854 8859
77 | 8865 8871 8876 8882 8887 8893 8893 8904 8910 8915
78 | 8921 8927 8032 8938 8943 8949 8854 8960 8965 8971
79 | 8976 8982 8987 83993 8998 9004 9008 9015 9020 3026
80 | 9031 9036 9042 9047 9053 9058 9063 9069 9074 9080
81 | 9085 908¢C 20986 9101 9106 | 9112 9117 9122 9128 9133
B2 | 9138 9143 91439 9154 9159 | 9165 9170 9175 9180 9186
83 | 9191 9196 9201 9207 9212 9217 5222 9227 9232 9238
B84 | 9243 9248 9253 9258 9263 9269 5274 9278 9284 9289
85 | 9294 9299 9304 9310 9315 [ 9320 9325 9330 9335 9340
86 | 9345 9350 9355 9360 9365 9370 9375 9380 9385 9390
87 | 9395 9400 2405 9410 9415 [ 9420 9425 9430 9435 9440
88 | 9445 9450 9455 9460 9465 | 9469 9474 9479 9484 9489
89 | 9494 9499 9504 9509 9513 9518 5523 9528 9533 9538
90 | 9542 9547 9552 9557 9562 9567 9571 9576 9581 9586
91 | 9580 9595 2600 9605 9610 9614 9619 9624 9628 9633
92 | 9638 9643 9647 9652 9657 9661 9666 9671 9676 9680
93 | 9685 9690 9694 9699 9704 9708 9713 9717 9722 9727
94 | 9731 9736 9741 9745 9750 9754 9759 9764 9768 9773
85 [ 9777 9782 2786 9791 9796 | 9800 9805 9808 9814 9818
96 | 9823 9827 9832 9836 9841 9845  9B50 9854 9859 9863
97 | 9868 9872 2877 9881 9886 | 928%0 9895 9899 9903 9908
98 | 9912 9917 9921 9926 9930 9934 9939 9943 9948 9952
99 [ 9956 9961 9965 9870 9974 9978 3983 9987 9991 9996




