Math 112

Jonny Comes
Fall 2005
Assignment #5
Partial Solutions

Additional Exercises: (Be sure to justify all your answers)
Here are the main two properties of logs
ky _
I. log,(b") =k
1. plogs(k) — L
Also recall the 3 steps for finding the rule of f~1

Step 1. Set f(y) = x.
Step 2. Solve for y.
Step 3. Set f~l(z) =y

1. Find the rule of f~! for all of the following.

(a) f(z) =In(2z)

Solution:
Step 1. f(y) = In(2y), so we set

x = In(2y)
Step 2. Now we solve for y:

x = In(2y)

= % = eln(2y)
=" =2y (using prop. II)
el’

= — =
9 Yy

Step 3. Setting f~!(z) = y we see



(b) f(z) =3log(x —4)
Solution:
Step 1. f(y) = 3log(y — 4), so we set
x = 3log(y —4)
Step 2. Now we solve for y:
x = 3log(y —4)
= % = log(y — 4)
= 10%/3 = 10'8~4)
= 1073 =y —4 (using prop. II)
= 10" +4=y
Step 3. Setting f~!(z) = y we see
f7H @) =107 4 4.
(¢) f(z) =12logy(3x + 2)
Solution:
Step 1. f(y) = 12logy(3y + 2), so we set
x = 12logy(3y + 2)
Step 2. Now we solve for y:
x = 12logy(3y + 2)
-2 log,(3y + 2)
12
— 92/12 _ 9log,(3y+2)
= 2%/12 = 3y 4 2 (using prop. II)
= 27/12 2 =3y

23:/12 —9

3 Y



Step 3. Setting f~!(z) = y we see

9z/12 _ 9
—1 o
(d) f(z) =5+

Solution:
Step 1. f(y) = 5Y73, so we set

T = 5y+3
Step 2. Now we solve for y:

T = §Yt3

= log;(z) = log; (5Y?)
= logs(x) =y +3 (using prop. I)
= logs(z) -3 =y
Step 3. Setting f~!(z) = y we see
fH () = logs(x) — 3.
(e) f(z)=9-10%

Solution:

Step 1. f(y) =9-10%, so we set

x=9-10%
Step 2. Now we solve for y:
z=9-10%
= /9 =10%

= log(z/9) = log (10%¥)
= log(z/9) = 3y (using prop. I)
log(z/9)
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Step 3. Setting f~!(z) = y we see

Ly los(z/9)
@) = SR

(1) fla) = 12. %14
Solution:

Step 1. f(y) = 12- €%~ so we set
r=12.% 1"
Step 2. Now we solve for y:
r=12.% 1"
= /12 =¢%"1
= In(z/12) = In (e” 1)
= In(x/12) = 9y—14 (using prop. I)
= In(z/12) + 14 = 9y
1 12 14
N n(z/12) + _

9
Step 3. Setting f~!(z) = y we see

_ In(x/12) + 14
2. Use the round trip theorem to check you answers for each part of
problem 1.
Solution:

1(a) We need to show f(f~1(z)) =z and f~1(f(z)) = z. Well,

and




1(b) We need to show f(f~(z)) =z and f~(f(x)) = 2. Well,

P @) = (1074 4) = (2 5 ) = e 2

and
3log(z—4)

SN f@)=f""(3log(x —4)) =10~ 5  +4
S o G I L S R S

1(c) We need to show f(f~!(z)) = x and f~1(f(x)) = x. Well,

x/12 _ z/12 _
f<f1<x>>=f<2 1; 2>=1zlog2 (3-2 1; 2+2>

bll x

— 12log, (2712~ 2+2) = 121og, (27/12) "L'12. & =z
and teng(inss)
FU @) = £ (12103 +2) =
_ loga(32+2) _ 9 byn3z+2-2 3 .
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1(d) Again, we need to show f(f~(z)) = z and f~1(f(z)) = z. Well,

f(ffl(x)) = f (logs(z) —3) = slogs(2)—3+3 _ slogs(z) by 11 ..

FUF@) = 171 (573) = logs (5°+%) — 3" 543 -3 = .

1(e) Again, we need to show f(f~*(z)) = z and f~1(f(z)) = z. Well,

£ @) (1°g ) g gl




1(f) One
Well,

and

3. (a)

more time, we need to show f(f~!(z)) = x and f~(f(x)) = .

) = (RO gy e

—19. M@/12)+14-14 _ 9 JIn(e/12) PYIT o (%) — 1,

L2472 114
9
In (€% 1) +14 py1 92 — 14414 9z
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—1 1  9z—14 _hl(
fHf@) = (12- 7)) =

Explain why arccos(cos(z)) = z for any real number = which lies
between 0 and 7.

Solution: By definition arccos(u) is the unique number between
0 and 7 such that cos(arccos(u)) = u. Therefore [setting u =
cos(z)] we have arccos(cos(x)) is the unique number between 0
and 7 such that

cos[arccos(cos(x))] = cos(x).
But x is already between 0 and 7, so

arccos(cos(x)) = x.

Find a number z such that arccos(cos(z)) is NOT equal to x.
Solution: There are many such numbers. Here are a couple:

arccos(cos(—m)) = arccos(—1) = 7 # —,
arccos(cos(2m)) = arccos(1) = 0 # 2.

Find the following values
[Hint: some should be undefined]
i. cos(arccos(0)) =0
ii. cos(arccos(3)) is undefined
iii. cos (arccos (%)) = %
iv. cos(arccos(—2)) is undefined



4. True/False [Use the previous problem as a guide]

(a)

We know arcsin(sin(z)) = = for any real number x which lies
between —F and 7.

Solution: TRUE. By definition arcsin(u) is the unique number
between —m/2 and 7/2 such that sin(arcsin(u)) = u. Therefore
[setting u = sin(x)] we have arcsin(sin(z)) is the unique number
between —7/2 and 7/2 such that

sin[arcsin(sin(x))] = sin(z).
But z is already between —5 and 7, so
arcsin(sin(z)) = .

We know arcsin(sin(z)) = x for ANY real number z.

Solution: FALSE. This is false whenever z is not between —m/2
and /2. For example

arcsin(sin(m)) = arcsin(0) = 0 # .

We know sin(arcsin(z)) = x for ANY real number x.

Solution: FALSE. This is false whenever x is either greater
than 1 or less than —1. For example arcsin(17) is undefined,
so sin(arcsin(17)) is also undefined, and therefore

sin(arcsin(17)) # 17.



