
11th Grade Assignment – Week #9 

Important Notes for this Week: 

• As I mentioned in the lecture, this week is unusual.  Some of you have seen logarithms before, 

while others have not.  Either way, the intention is to dive into logarithms for just this week.  If 

logarithms are new for you, it could be a lot of work.  We will then return to logarithms later in the 

year.  The hope is that the work this week will make the logarithm work later in year go more 

smoothly and deeply. 

• The work this week is taken from the Logarithms unit from my 10th grade workbook (found also 

later in this document).  For those of you who did that last year, this will be a valuable review. 

• Note that the Power and Base Tables are included in the (below) Logarithms unit. 

Group Assignment:   

For Tuesday  

• Try to work through Problem Set #3 in the (below) Logarithms unit.  I will give the answers to 

these problems – the Laws of Logarithms! – in tomorrow’s lecture. 

• If you have extra time, pick and choose key problems to work on together from the other problem 

sets. 

For Thursday 

• Together, look through the Proof of the Change of Base Formula, which is found on the next page 

(top of the right column).  Help each other understand any confusing steps. 

• Continue to work together through the Logarithms problem sets.  Especially help each other out on 

the problems that are causing confusion. 

Individual Work 

• Trigonometry test.  Take the trigonometry test found on the next two pages. 

• Logarithms.  Your task this week is to work through, as much as you can, the problem sets in the 

Logarithms unit.  It is important that you carefully pick and choose which problems to focus on.  It 

is likely that you won’t get through it all.  So choose carefully what to work on. 



Trig II 
 Test 

Trig mental math  (1 point each) 

Each of the below problems should be done 

in your head, without the use of a calculator.  

Only write down the final answer.  All ten 

problems should be completed within 2 

minutes. 

For #1-7, give exact answers. 

1) sin(30°)  

2) cos(30°) 

3) tan(30°)  

4) sin(45°) 

5) cos(90°) 

6) tan(45°) 

7) sin(90°) 

For #8-10, give decimal approximations. 

8) cos(25°) 

9) sin(10°) 

10) tan(70°) 

For the rest of the problems, you may either 
use a calculator in order to give the answer as 
a decimal approximation, or you can write 
your answer in terms of a trig function, such 
as 7 sin(42°). 

11) Find the indicated variable.   
(4 points each) 

a)   

b)   

c)   

d)   

e)   

f)  



12) A train climbs up a mountain on a track 
that has a constant inclination of 2.3°.  
How much elevation has the train 
gained after 10 miles?  (4 points) 

13) Explain what this identity means, and 
why it is true.   
(4 points) 

sin(180° − ) = sin() 

14) Find the dihedral angle of a regular 

tetrahedron.  (A tetrahedron is a solid 

that has four equilateral triangular 

faces.  The dihedral angle is the angle 

at which two faces come together, as 

shown here.)   (4 points) 

 



Notes for Logarithms, Part II 
(from the Teacher’s edition) 

Power and Base Tables 
For the most part, the students should not use 

calculators for this unit.  It will then be necessary to 

use Power and Base Tables for many of the problems.   

Summary of Topics 

The following topics are covered during this unit: 

• Fractional and negative exponents.  Hopefully, 

this is a review from ninth grade. 

• Basic logarithm calculations, such as  log8 512. 

• Changing between log and exponent form.   

For example, log2
 8  can be written as  23 = 8. 

• Laws of logarithms.  The students are led to 

discover these laws for themselves, and then they 

need to know how to use them.  The laws of 

logarithms are shown together in Problem Set #4. 

• Change of base formula.  See details below. 

• Solving equations using logarithms.  The students 

should come to realize that when an equation has 

a variable in the exponent, we should usually 

simplify it as much as possible, and then change it 

into log form.  For example, when solving this: 
1

8
 104x-7 − 70 = 55,   we first simplify it to     

                  104x-7 = 1000,  

which then gets changed into log form as:    

           log10
 1000 = 4x – 7,  

leading to an answer of 5/2
 . 

• Using logarithms for difficult calculations.  See 

details below. 

Change of base formula      loga x  =  
logb x

logb a
  

• Using the Change of Base Formula 

The change of base formula allows us to change 

the base to something that is more convenient than 

what is given.  For example,  

if we are to solve log8 16, then we can change the 

problem into base 2 and instead solve  
log2 16

log2 8
 , which 

leads to an answer of 4/3 . 

Proof of the Change of Base Formula 

Let   loga x = c,   which is also   ac = x 

Take the logb of both sides:  

logb (ac) = logb x 

c•logb a = logb x    

           c = 
logb x

logb a
       

subbing back into the original equation gives: 

loga x  =  
logb x

logb a
   

Table of common logarithms   
The Table of Common Logarithms is found below 

(from our High School Source Book).  It allows you to 

look up values for common logarithms (which is a 

base 10 logarithm) between log10 1 and log10 10 

(yielding answers between 0 and 1).  The table can 

also be used in reverse to find values of base 10 

exponential functions between 100 and 101. 

We can then use the table to help find other values, 

such as  log 619 and 104.85.  (Note that the students 

will need to be told that if no base is specified, then 

the default is base 10.)  For more details, see the 

worked-out examples on Problem Set #5. 

Using logarithms for difficult calculations   
The original purpose of logarithms was to save 

time spent on tedious calculations for mathematicians, 

astronomers, and engineers.  With the aid of a 

common log table, roots and exponents become 

division and multiplication problems, and division and 

multiplication become basic addition and subtraction.  

For more details, see the worked-out examples on 

Problem Set #7. 



 

 
Problem Set #1 

Review 

Calculate each.  Use the Power and Base Tables, 
if needed.  No Calculators! 

1) (⅔)-1  

2) (⅔)0  

3) (⅔)3  

4) (⅔)-3  

5) 4002 

6) 400-2 

7) 400
½

 

8) 400
-½

 

9) 1,000,000
½

  

10) 1,000,000
⅓

  

11) 1,000,000
-⅓

  

12) 1,000,000
-⅔

  

13) 64
−½

  

14) 64
5/2 

  

15) 64
−4/3 

  

16) 64
−5/6 

  

17) 64
−2/3 

  

18) log4 16 

19) log3 27 

20) log3 81 

21) log49 7 

22) log7 49 

23) log16 4 

24) log4 64 

25) log64 4 

26) 8
⅓

 

27) 83 

28) 8
-⅓

 

29) 8-3  

30) log5 25 

31) log10 10000 

32) log3 ⅓ 

33) log2 ¼ 

34) log8 (1/8)  

35) log8 64 

36) log2 1024 

37) log8 512 

38) log8 ( 
1

512 ) 

39) log8 2 

40) log8 (½) 

41) log8 0 

42) log9 81 

43) log9 ( 
1

81
 ) 

44) log9 3 

45) log9 (⅓) 

46) log9 27 

47) log9 (-3) 

48) Change to exponent form: 

Example:  log2 8 = 3 

Solution:  23 = 8 

a) log4 64 = 3 

b) log10 0.1 = -1 

c) log16 (¼) = -½  

49) Change to log form: 

a) 62 = 36 

b) 6-2 = 1/36  

c) 16
¾

 = 8 

Logarithms – Part II 



–– Logarithms – Part II –– 

Power and Base Tables  
 



–– Logarithms – Part II –– 

Problem Set #2 

Calculate each.   

1) 92 

2) 9
½

 

3) 9-2  

4) 9
-½

  

5) 8,000,000
⅓

 

6) 8,000,000
-⅓

 

7) 8,000,000
⅔

 

8) 8,000,000
-⅔

 

9) 1,000,000,000,000
¼

  

10) log3 9 

11) log2 16 

12) log4 (¼) 

13) log4 1 

14) log4 2 

15) log4 ( 1

16

 ) 

16) log4 (-½) 

17) log25 ( 1
5

 ) 

18) log6 6  

19) Change to exponent form: 

Example:  log2 8 = 3 

Solution:  23 = 8 

a) log10 100000 = 5 

b) log4 ( 1

64

 ) = -3 

c) log3 4x = 5 

20) Change to log form: 

a) 73 = 343 

b) 8-3 = 1

512
  

c) 94x+7 = 285 

21) log100 1000000 

22) log100 10 

23) log100 1000 

24) log100 0.1 

25) log100 0.01 

26) log100 0.001 

27) log9 729 

28) log9 ( 1

729

 ) 

29) log3 ( 1

729

 ) 

30) log9 ( 1
3

 ) 

31) log3 ( 1
9

 ) 

32) 362 

33) 36
½

 

34) 36-2 

35) 36
-½

 

36) log8 16 

37) log8 4 

38) log2 0 

39) log8 1 

40) log37 ( 1

37

 )  

41) log81 3 

42) log8 ( 1

256

 ) 

43) log5 (-25) 

44) log25 ( 1

125

 ) 

45) log27 81 

46) log81 ( 1

27

 ) 

Solve for X.  It may help to rewrite the equation in 
exponential or log form.   

47) 3X = 81 

48) x4 = 16 

49) 10X = 
1

1000
  

50) logx 8 = 3 

51) 23X-1 = 32 

52) log4 x = –2 

53) log3 9x = 5 

54) 2+ 3 log8(1–2x) = 0 

55) 
1

8
 104x-7 − 70 = 55 



–– Logarithms – Part II –– 

Problem Set #3 

Deriving the  
Laws of Logarithms! 

Calculate each.  Use the Power and Base Tables, 
as needed.   

1)  a)   log2 16  

b) log2 64  

c) log2 (64·16)  

2)  a)   log10 1000  

b) log10 100,000  

c) log10 (100,000·1000)  

3) log3 (9·27)  

4) Derive a Law of Logarithms! 

logb (M·N) = 

5)  a)   log10 100,000  

b) log10 1000  

c) log10 (100,000÷1000) 

6)  a)   log3 2187  

b) log3 243  

c) log3 (2187÷243)  

7) log2 (512÷32)  

8) Derive a Law of Logarithms! 

logb (M÷N) = 

9)  a)   log2 8  

b) log2 (83)  

10) a)   log10 1000  

b) log10 (10005) 

11)   log3 (97)  

12)   Derive a Law of Logarithms 

  logb (N
k) = 

13) a)   log2 8  

b) log2 (1/8)  

14) a)   log10 100,000  

b) log10 ( 1

100000
 )  

15) How are log b (1/N) and  
log b N related to one another?  Write a Law of 
Logarithms that expresses this. 

16) a)   log3 81  

b) log81 3  

17) a)   log10 100  

b) log100 10 

18) How are  log a b  and  
log b a  related to one another?  Write a Law of 
Logarithms that expresses this. 

19)   log3 (37)  

20)   log10 (106)  

21)   Derive a Law of Logarithms 
  log b (bk) = 

22) 5
log5625

  

23) 10
log101000

  

24)   Derive a Law of Logarithms 

b
logbN

 = 

25) What can the following Logarithm Law be used 
for? 

loga x  =  
logb x

logb a
  



–– Logarithms – Part II –– 

Problem Set #4 

1)    Review.  Calculate each.   

a) 9
5/2

     l)    log20 400 

b) 92    m)  log20 8000 

c) 9
3/2

     n)   log25 625 

d) 91    o)   log25 ( 1

625

 ) 

e) 9
½

    p)   log5 (
1

625

 ) 

f) 90    q)   log5 ( 1

25

 ) 

g) 9
−½

    r)   log25 ( 1
5

 ) 

h) 9−1    s)   log5 (-25) 

i) 9
−3/2 

    t)    log7 ( 1
7

 ) 

j) 9−2    u)   log27 243 

k) 9
−5/2 

    v)   log27 ( 1

243

 ) 

The Laws of Logarithms 

• log b (M·N) = log b M + log b N 

• log b (M/N)  =  log b M − log b N 

• log b N
k
   =  k ·  log b N 

• log b (1/N)   =  − log b N 

• loga b  =   
1

logb a
   

• log b (bk)  =  k 

• b
logbN

   =  N 

• Change of base formula: 

      loga x  =  
logb x

logb a
   

2)    For each of the above laws, explain what it means 
or how it can be useful. 

3)    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) log2 (16·32)  

b) log4 ( 16384

256
 )  

c) log5 (1254)  

d) log125 5  

e) log3 ( 1

27
 )  

f) log 5 (58)   

g) 8
log864

  

4)    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) log27 81 

b) log8 4 

c) log16 ( 1
8

 ) 

5)    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) log2 15 

b) log4 300 

c) log3 2 

d) log3 0.4 

e) 35.23  

f) 4-2.91  



–– Logarithms – Part II –– 

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 10x (antilog x) where x is between 0 and 1. 

Example: log 619 

Solution:   

      log 619 = log (6.19·102) 

             = log 6.19 + log 102 

              0.7917 + 2 

              2.7917 

Example: 104.85 

Solution:   

      104.85 = 10(4+0.85) 

          = 104 100.85  

            104·7.08 

            70,800 

a) log 8920 

b) log 870,000 

c) log 0.0056 

d) 102.75  

e) 107.1  

f) 10-3.26  

2)    Expand each expression as much as possible. 

Example:  log2( 
8x5

y·z
 ) 

Solution:   

  log2( 
8x5

y·z
 ) = log2(8x5) − log2(y·z) 

  = log28 + log2x5
 − (log2y + log2z) 

  = 3 + 5log2x − log2y − log2z 

a) log2(16x2) 

b) log5( 
125x

y
 ) 

c) log5( 
625xy

z6
 ) 

d) log10( 
x

10y3
 ) 

3)    Condense each expression.  (i.e., rewrite as one 
logarithm.) 

Example:  4 + log2x − 3log2y 

Solution:  4 + log2x − 3log2y 

    = log216 + log2x − log2(y3)  

    = log2(16x) − log2(y3) 

    = log2( 
16x

y3
 ) 

a) log3x + log3a 

b) log7d − log78 

c) 6 + 5log2x  

d) log3x − 2log3y − 5log3z 

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

a) 7x = 34 

b) 100x = 20 

c) 8x = ½ 

d) zx = w 

e) log3 x = 5 

f) log3 40 = x 

g) logx 40 = 5 

h) log20 x = ⅓ 

i) 102X+4 = 0.001 

j) log5 x = –3 

k) 2

3
 64x+3 − 43 = 57 



–– Logarithms – Part II –– 

Problem Set #6 

1) Review.  Calculate each.   

a) 125,000
⅓

     k)   log16 ( 1

256

 ) 

b) 125,000
-⅓

     l)    log16 (-¼) 

c) 125,000
⅔

     m)  log8 32 

d) 125,000
-⅔

     n)   log8 2 

e) 32
2/5 

      o)   log2 0 

f) 32
−4/5 

      p)   log9 1 

g) log16 ( 
1

16 )      q)   log4 ( 1

128

 ) 

h) log16 256     r)   log5 1 

i) log16 1     s)   log27 81 

j) log16 2     t)   log81 ( 1

27

 ) 

2)    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) log3 (81·27)  

b) log7 ( 16807

343
 )  

c) log6 (77768)  

d) log64 8  

e) log10 ( 1

1000000
 )  

f) 7
log730

  

g) log 9 (97)  

3)    Expand each expression as much as possible. 

a) log2( 
x

8y
 ) 

b) log3( 
c2

81z
 ) 

c) log10(100y5) 

d) log4( 
x2z

16y
 ) 

4)    Condense each expression.  (i.e., rewrite as one 
logarithm.) 

a) log54 + log5a 

b) loga5 − logax 

c) 3log10x + log10y 

d) log2x + 4log2y − 1 − log2z 

 

5)    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  

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

a) log8 16 

b) log32 8 

c) log25 ( 1

125

 ) 

7)    First estimate the answer to one decimal place, 
then use your calculator to give an answer rounded 
to three significant figures. 

a) log5 160 

b) log9 420 

c) log8 5 

d) log3 0.3 

e) 24.83  

f) 3-4.2  

8) Solve for X.  Use a calculator only when 
necessary. 

a) 5x = 100 

b) 30x = 0.001 

c) ax = c 

d) xy = c 

e) log6 x = 3 

f) log8 40 = x 

g) logx 300 = 2 

h) 6X−7 = 50 

i) −7 + 4 log2(4x−8) = 13 

  



–– Logarithms – Part II –– 

Problem Set #7 

Using Logarithms to make 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 = log(768,000÷592.8) 
log x = log(768,000) – log(592.8) 
  = log(7.68·105) – log(5.928·102) 

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  1,296  

Example: 38.77 
      x = 38.77  

log x = log(38.77) 

log x = 7·log(38.7) 

log x = 7·log(3.87·101) 

log x = 7·[log(3.87) + log(101)] 

log x  7·[0.5877 + 1] 

log x  7·1.5877 

log x  11.1139 

      x  antilog(11.1139) 

      x  1011·100.1139  

      x  1.30·1011  

Calculate by using the common log table with a 
method similar to the above examples.   
NO CALCULATORS! 

1)    39,200,000÷7320 

2)    4.386  

3)    8349·67.3 

4)    
4

83000  

5)    834,100÷9.52 

6)    38.69  

7)    425.2·78390 

8)    
3

78400  

9)    
6

32750  

10) 
10

7000  
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