Math 220 -- Logarithm Review and Practice Sheet (Answers Below)
ALL OF THESE EXERCISES ARE TO BE DONE WITHOUT A CALCULATOR.

I. Find the exact value of each expression:

1. log,64 2. logg e 3. logg2 4. M2
5. Ine"? 6. logs10+logs20-3logs2 7. 2Uog23+l0g, 5)
II. Find x:
1. log,e’ =5 2. log;16=x 3. log,9=-2
4
4. logjgx=32 5. 10'°810% =33 6. x=log,2+log,4

III. Solve for x. Do not use a calculator (an answer like l—“% is OK).

1. 25=502%) 2. Inx=0 3. Ine* =4 4. 0l=e%*

5. &% _16 6. In3*=12 7. 2=(1+x)2 8. Inx=-1

9. In@x-1)=3 10. &4 =2 11. 27° =3 12. Inx+In(4x)=2
13. In(3x%)-InOx) =1 14, In(x-9)+Inx=3 15. logp5+logigx =2
16. log;ox ~logp8 =1 17. log, x=log,5 18. T‘%=x+3

19. In(lnx)=0 20. In(lnx) =1 21. logs(x+6)=—-7

22. log(x+6)-log(x-3)=1 23. 2In(x-1)=In(x*>-5) 24. log,(x+2)+logy(x~1)=2

25. 7% -4=0 26. e* +e*-6=0 27.In(a+ b) + In(a—-b) - In(a® -b*) = x

IV. Show that (log,b)(log,a)=1 for a, b>0; a, b=1

V. Express as a single logarithm:
1. In5+2In3- %ln4 2. logs(x)+ %log4(x ~y)=-2log,(z)



VL. Use the rules for logarithms to expand the quantity:

( 108 )
1. In|
fVab3

9. log, a(b2+c2)

VII. Find the natural domain for each function:

1. f()=Inv7+x

4. f(x)=In(x-3)+InQ2-x)

Answers:
. 1.6 2. =2 3. % 4, 8
I. 1le 2. =2 3. % 4. 64
ML 1. log,5 or 13 2.1 3. %2
1
5. 4 6. 4 7. (212-1) 8. {,—
11. —ig—g+5 or (log,3)+5 12. %
9.+ 81+ 4’ 981+ 4e3
14. 27" (note: ——————
2 2
15. 20 16. 80 17. 25 18. -3
21. 55 22. 4 .3

25. logs2 (or l—Iﬁ)
In7

26. In2

2. f(x)=In(x-3)-log,(10 - x)

5. f(x)=log3(2-+5-x)

6
In(x +5)

3. f(x)=

6. f(x)=In(x*-9)

5. 42 6. 2 7. 15

4. 230 or 20In(100)

3

1 4+in2
9. €4 10, 4
13. 3e

<0, so it is notin the domain)

19. e 20. ¢°

24. 2 (note: -3 is notin domain)

27. 0



IV.  Solution 1: logab=% and log, a=i—g—g—.
So, (log,b)(log,a) = b-1e -
son 2 o logpb _ 1
Solution 2: log,b = logz 2 = Toaa

So, (log,b)(log, a) = —Ll—-&2 _ |

logoa 1
v. 1. 23) 2. 10g4(x§/52-—y)
VL. 1. Inl0+8lnc-lna-3Inb 2. 1logya+1logy(v” +c?)
v, 1. %) g, 19 3, (5= 9V )
@, 5] 6. (-, -3)U(3, )

4. Empty set 5.



