Practice problems from Chapter 4 (about half of the final exam, maybe a little more):

1. For each of these relations, tell whether it is a function or not:

a. {(2,3),(2,4),(3,5)} No, this is not a function, 2 is assigned to both 3 and 4 (one input 2 outputs)
b. {(2,3),(3,3),(4,3)} Yes, Each input is assigned to only one output

(is y a function of x: x is the input, y is the output)

C.y=x Yes, if you know x, there is only one choice fory

d x= y2 No, if x is a positive number (like 4) it could be assigned to either of two outputs (2 or -2)
e. x= y3 Yes, if you know X, there is only one choice fory

f. g.

3 2 4 o 1 2 3
\/z 3 4
1

Yes, for each x, there is only one point above it. No, if x=2, there are two points above it (y=2,y=-2)

2. For each of these pairs of functions, find f o g(x) . Simplify, and use the simplified form to tell whether the functions

are inverses or not:

a. f(x)=3x+5 g(x)z%x—S
1 1 3 . .
fogx)=f gx—S =3 EX_S +5 =§x—3-5+5 = x—10 . These functions are not inverses (you don’t get back
the same x you started with)
1 1
b. f(x)= g(x)=—+2
x—=2 X
1 1 1 1 ) .
fogx)=f|—+2|= = = =Xx Yes these functions are (probably) inverses (you get back
X 1 1 1
—+2 (-2 —+2-2 -
X X X

the same x you started with. To prove for sure they are inverses, we should also check that g o f(x) = x, but that isn’t

part of what I’'m asking you to do for this problem)
3.Find fog(x) for  f(x)=x"+3x+1 g(x)=x-2

fog(x)=f(x—2)=(x—2)>+3(x—2)+1 (because the instructions don’t say to simplify, you can stop here)



4. Find the inverse function for each of these functions:

a. f(x)=3x+4
y=3x+4
x=3y+4
x—-4=3y
x—4

3

=2

=y
—4

b. f(x)=2x"+1
y=2x"+1
x=2y" +1
x—1=2y°

x—-1

INORRE

c. f(x)=3-2"
y=3.2"
x=3.27
y=3-2 x_ 5
x=3-27 3
X X
—=27 OR log| — [=log(2”
3 o[ 3)-tox(2)
log, | = X
y=log,| 3 log 3 = ylog(2)
| log(x/3)
(x)=1lo ( j =
f g log2)
_ log(x/3
log(2)
These two different-looking answers are equal because
log(x
z( )_ g( )
0g(2)

Note: if you forget to write the last line with the fﬁ1 notation, | won’t deduct points for that.

5. If the graph of y = f(x) given below, graph:

a. y=f"(x) b. y=f(x)+1
(show exactly what happens to the two points labelled)
a
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c. y=f(x+2)



nt
r .
The interest rate equations are: 4 = P(l +—j for interest compounded n times per year and 4= Pe” for interest
n

compounded continuously.

6. If an amount of $3,000 is invested at an annual interest rate of 2.8% compounded quarterly, what is the value of the
investment after 5 years?

45
A= (3,000)(1 + %) =3,000(1.007)* ~ $3449.14

7. If the same amount ($3,000) is invested at the same annual interest rate (2.8%), but the interest is compounded
continuously, what is the value of the investment after 5 years?
A4=3,000-¢"% =3,000- " ~ $3450.82

8. How much money must be invested at an annual interest rate of 2.8%, compounded quarterly, so that the investment
will yield S6000 in 8 years?

6,000 = P(l +%J48
4
6,000 = P(1.007)>
6,000
(1.007)2 ~

9. How much money must be invested at an annual interest rate of 2.8%, compounded continuously, so that the
investment will yield $6000 in 8 years?

$4799.63

6,000 = Pe"*
6,000 = P’
6,000

0.224
e

P= ~ $4795.89



10. If an amount of money is invested at an annual interest rate of 2.8%, compounded guarterly, how long will it take for

the investment to double in value?

For this solution, | will pretend that |
am investing $1,000, so double that
would be $2,000

4t
2,000=1, 000(1 + %j

2,000 =1,000(1.007)*

2,000 =(1.007)"
1,000
2 =(1.007)"

log(2) = log(1.007*)
log2 =4¢tlog(1.007)
_ log2
" log(1.007)
. 993672

~99.3672

~ 24.84 years

| could also use the symbol P for the
investment, and double that would
be 2P, so the first half of the problem
would look like this:

4
2P = P(l +%)

2P = P(1.007)"
2p 4
= =(1.007

7 ( )

2=(1.007)"

If you know the change of base

formula, so you can evaluate things
like
log, 5= log>

log2
Then you can do the second half of
the problem in this way (by changing
the exponent equation into a log
equation)

2 = (1.007)*
log, ;(2) = 4¢
log2
log(1.007)
99.3672 ~ 4t
99.3672 o

4
t = 24.84 years

11. If an amount of money is invested at an annual interest rate of 2.8%, compounded continuously, how long will it take

for the investment to double in value?

For this solution, | will pretend that |
am investing $1,000, so double that
would be $2,000

2,000 =1,000e""*

2,000 _ v

1,000

- e0.0ZSt

ln(z) — ln (eOAOZSt)

In2=0.028¢1In(e)

In2=0.028¢

1)
0.028

~ 24.75 years

| could also use the symbol P for the
investment, and double that would
be 2P, so the first half of the problem
would look like this:

2P — Pe0.0ZSt
2_P — 0028
P

2 — e0.028t

This is one where it’s really easy to
do the second half by changing into a
logarithm:

9 — 0028

log,(2) =0.028¢

In(2) =0.028¢
In2 _,

0.028

t =24.75 years




12. Plutonium-241 decays according to the function A(t) = 4,e """ . How long will it take some amount of Plutonium

to decay to half of its amount?

The same 3 variations on the solution strategy:

Pick an easy number for the starting
amount of plutonium-241. I'm going
to pick 4g.

2 — 4670A053t
2 — e—04053t
4

0 5 — 67040531‘

In(0.5) =In (")
In(0.5) = —0.053¢In(e)
In(0.5) = —0.053

;. In(0.5)

~13.1years
-0.053 Y

| could also use the symbol 4, for
the initial amount, and half of that
would be 4, /2 , so the first half of
the problem would look like this:

AO /2 — Aoe—0.053t

AO /2 — 67040531‘
AO

1/2 — e—0.053t

0 5 — 670.053t

This is another one where it’s really
easy to do the second half by
changing into a logarithm

0.5 — e*OA053t

log, (0.5) = —0.053¢

In(0.5) = —0.053¢

_In05)
—-0.053

~13.1years

13. Expand these logarithmic expressions:

a. log, [3)/#} =log,(3) +log, \/;—log3 y* =1+log, x> —log, y* =1 +%log3 x—2log, y

b. 10g( a J:10g(%j:10g(%mjzlogx—logym—logz”z=logx—llogy—llogz
\/; vz 2 2

(yz)

C. ln(3 ‘\‘/E):ln(?)(xy)”“):ln(3x1/4y”4):ln3+lnx1/4 +1n p"* :1n3+%lnx+ilny

14. Combine these logarithmic expressions:

2
a. logx+2logy—3logz—logw=logx+logy’> —logz’ —logw:log%
2w

b. In(3)+2Inx—In(x+1)=In3+Inx*-In(x+1)=In )
x+

3x?

c. log, x+2log, (x+1) =log, x +log, (x+1)° = log, (x(x+1)°)




15. Solve the exponential equations:

a. 207" =8
Solution if you notice that
8§=2’

A solution using log:
207 =8

log(2*") =1og8

A solution using In:
207 =8

In(2*')=In8

A solution using log,
PAIE

A1) _ A3 log,(8) =x—1
(x—1)log(2) =1log8 (x—1)In(2) =1n8 3= x—]

x-1=3 (x—1)log(2)  log8 (x-1)In(2)  In8 dey

x=4 log(2)  log(2) In(2)  In(2) Note: if you don’t notice

1 log8 ! In8 that 8 =2°, you have to do
x—1= -1=
log?2 In(2) log, (8) = log8 or
x—1=3 x—1=3 iogz
xz3+1 )Cz3+1 10g2(8)=n—8
In2

x~4 x=~4

b. 3(2”1) =12 A solution using log: A solution using In: A solution using 10g2

Solution if you notice that
4=2
3(2“1) 12

3 3
2x+1 — 4
2x+1 — 22
x+1=2

x=1

327 12

33

2x+1 — 4

log(2*") = log(4)

(x+1)log2=1log4

x+1= log4
log2

x+1=2

x=1

32 12

3 3
2x+1 — 4
In(2*") = In(4)
(x+1)In2=In4
_In4
T2
x+1=2

+1

x =1

3(2x+]) 2

3 3
2x+l — 4
log,4=x+1
2=x+1
I=x
Note: if you don’t notice
that 4 = 2%, you have to
do log, (4) =084
log 2
In4

log,(4) = E

or

c. 5(1.2)* =14

A solution using log:

5127 14
5 5
1274=28

log(1.2"™*) =1log(2.8)
(x—4)log(1.2) =1og(2.8)
4_log28

logl.2
x—4~5.6473
x=9.6473

A solution using In:

512 14
5 5
1274 =28

In(1.2°*) =1n(2.8)
(x—4)In(1.2) =1n(2.8)
~In238

 Inl2
x—4~5.6473

x=9.6473

A solution using log, ,
512" 14
55
1274 =238

In ,(2.8)=x—-4
log2.8

logl.2 -

56473~ x—4
9.6473~ x




d. 4-2>* =18 A solution using In:
A solution using log: 4.2% 18
4.2 18 4 4
4 4 2% =45
2" =45 In 2% = In(4.5)
log2™ =log(4.5) 3xIn2=1In4.5
3xlog2 =1log4.5 In4.5
log 4.5 =2
3x=
log2 3x~2.1699
3x=2.1699 xz2'1699
21699 3
YRS x=.7233
x~.7233

A solution using log,
4.2 18
4 4
2% =45
log,(4.5) =3x

log4.5 _ 3y

log2
2.1699 = 3x
2.1699

3
0.7233~=3

3

16. Solve the logarithmic equations:

a. log,(2x+1)—log,(x—3)=2
2x+1)
x=3
2Xx_+31:32
2x+1
x-3
2x+1=9(x-3)
2x+1=9x-27
28="Tx
x=4

log, 2

9

b. In(x + 1)+ In(x+ 2)— In(4) = In(3)
In (%ﬁ“z)) — In(3)

(x+D(x+2)
-
(x+D(x+2)=12
X +2x+x+2=12
x> +3x-10=0
(x+5)(x-2)=0

x=-5, x=2

3

If you plug these back in, you’ll find that only one works
and makes sense (the other has an undefined log), so
really the answer is just x=2

c. log,(2x+5)-log,(x-1)=3

10g2(2x+5):3
x—1
2x+5
x—1
2x+5
x—-1
2x+5=8(x—-1)
2x+5=8x-8
13=06x
x=13/6

23

8

d. log(x+1)+log(x—-2) =1

log((x+l)(x—2)):1

(x+1)(x=2)=10'

¥ =2x+x-2=10

¥ —x—-12=0

(x—4)(x+3)=0

x=4,x=-3

If you plug these back in, you’ll find that only one works

and makes sense (the other has an undefined log), so
really the answer is just x=4




16. e. log(x+1)—log(x—2) =log(4)

log (X—Jr;j =log(4)

x+1

x—2
x+1=4(x-2)
x+1=4x-8
9=3x

3=x

=4

17. Solve by factoring: 2x* —5x—12=0

2x*=5x-12=0
2x+3)(x-4)=0
x=-3/2, x=4

18. Solve and leave the answer in exact simplified form (square roots, fractions, but no decimals)

a. 2x* -2x+3=0 b. x> +4x-8=0
o —(-2) (-2 -4-23 o —(4)+:J(4) —4-1-(-8)
2:2 2.1

_2++/4-24 _—4+16+32
- -t
244220 4+48
4 )
_2+/-1-45 44443
4 -2
24205 4+42.243
=== -
:g+2i\/§ :i+ﬂ

47 4 27 2
:l+£ =2+23

27 2

19. Factor each expression:
a. x’ +4x=x(x+4)

b. x’ —10x” +24x = x(x> —10x +24) = x(x — 6)(x — 4)



20. Solve each equation:

x+1_ x+3 4
=9 x*+5x+46 x*-x-6

a.

x+1 x+3 _ 4
(x=3)(x+3) (x+3)(x+2) (x=3)(x+2)

x+l (x4 2)(x+3)(x-3) X+3 (x+2)(x+3)(x-3) 4 (x+2)(x +3)(x—3)
(x—3)(x+3) 1 (x4 3)(x+2) 1 T (x-3)(x+2) 1

x4l ) EE3r3)  x43 @EBETIHE-3) . 4 o)+
(x=3%xT3) 1 (x 72) 1 C (3-3) (347 1
(x+D)(x+2)—(x+3)(x-3)=4(x+3)

X A2x+x+2-(x* =3x+3x-9)=4x+12

X A3x+2-(x*-9)=4x+12

X 4+3x+2-x"+9=4x+12

3x+11=4x+12

—-1=x

b. (x+3)*° =36

((x+3)2/3 )3/2 _ 3632
(x+3)' =(36")
x+3 :\/%3
x+3=6

x+3=216
x=213

21. An ideal gas satisfies the equation PV=nRT, where P is the pressure in atm, V is the volume in Liters, T is the
temperature in degrees kelvin, n is the number of moles, and R is a constant.

a. Solve for the constant R.

ﬂ_ nRT
nT nT
rotV

nT



b. Given n=2.5 mol of a gas, when the temperature is 275 K and the pressure is .95 atm, then the volume is 59 L. If the

air pressure stays the same (.95 atm), and the amount of gas stays the same (2.5 mol) and the temperature increases to
310 K, what is the new volume?

9559 5605 oo . 95V 95V
25275 6874 25310 775
DV 0815

775

So .95V ~.0815-775 ~ 63.1625

V= 63.1625 ~66.5L
95

There will be some problems like these from Chapter 2:

2x+3 if x<-2 N=x+2 if  x<0
22. Graph the functionsa. y =4 x’ if -2<x<l b.y=42 if  0<x<1
—2x+5 if 1<x 2x if  1<x
/N
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23. Write the equation of each of these functions or relations:

10| 1 3 W 5 6 g
=1
) —1_:) 1 2 3 4 5 6
=3 i
-4 f 3
2 1
y=-2(x-3)"+1 y=—5x+3
24. Write an equation of a line through points (2,3) and (5,1)
1-3 -2
m=—-=—-
5- 3
-2
-3=—(x-2
y 3 (x=2)
2 4
—3=——x+—
4 3773
__2..3.°2
YTT3TETS
SN

Other correct form of the answer is

3y=-2x+13
2x+3y=13

5
Cc
4
3
2

1

_3—2§$\0\1%4 5
i

-2

(x=1)° +(y—2)2 =9



There will be a factorization problem like one of these from Chapter 3:

25. Completely factor each of these polynomials:
a. f(x)=2x"+13x" +17x—12 given that (x+4) is a factor

Factor out x+4 by synthetic or long division:

—4)2 13 17 -12
-8 -20 12
2 5 -3 0

So f(x)=(x+4)2x" +5x-3)
And then factor the quadratic part:

f(x)=(x+ 4)(2x* +5x-3)
=(x+4)2x-1)(x+3)

b. f(x)=3x"+4x> —17x—6 given that 2 is a zero.

Factor out x-2 by synthetic or long division:

2)3 4 -17 -6
6 20 6
3 10 30

f(x)=(x-2)(3x" +10x+3)
And then factor the quadratic part:

f(x)=(x=2)Bx+1)(x+3)



