C12 - 7.0 - Exponentials Notes

Simplify: 52 x 53 :@/Add Exponents @

35
32

Subtract Exponents ICheck on CaIcuIatorI

B 2 Multiply/
(22)3 (2x)3 @: 8x3 Check Answer (Zx)z— 8x 3 DistriEL}/te
- 2(3))°=8(3)3 5
-x =3 ( Exponents
\/ 216 = 216 d

'20 ) e @)

(3 x 92 K x4

Negative Exponents

42 = (22)? _’ = (3%)* 2@ Change Base ﬁ == @
83 1 34 % 3_3 42 X 163 B 27x+5 X 23x+3 3
’— _— 1282 22x—4
22 :@ 9 31 ((22)2 X (24)3) B 210x+8 3
. — = 27)2 - 2x—4
DU w3
xW = X/x™m 1 o14
- 1
31 % = 2(16-14) @
3*¥%x3= x - -
3% x 31 :@ 6x+1 = 6(6x) Z = 7% 1 _ 7% % 7—1 4-1 X = 41(4 x)
d

61

(52)% :@ 52x (52)*

32x+1 — 32x31

i2><3lx

= (3% 231
Solve for x : Calculator
Check Answer
2% — 42 2 = 4 ZXZl - 25 2x21 — 25 4_x+1 — 82x—2 4x+1 — 82x—2
X = (22)2 16 =16 2x+1_ 95 491 — 95 2\x+1_ (93Y)2x-2 241 _ q2(2)-2
2% =(27) 221 =22 (22)**1=(29) 4 8
28 = 2% Same Base: Make ¥ + 1 =5 25 =25 2%x+2 = 6x-6 43 = g2
Exponents Equal @ / 2x+2=6x—6 64 = 64
to each other. 8 = 4x \/
2_
2r =1 2xPx =1 ¥ o . 1@ .
2x?=x_ 90 202_0 -1 212_1 -1 2 = Z 2x2—3x - _ 2x2—3x=1
x2—x=0 0_1 20— 1 2x2=3x_ p-2 . Zi ‘{
x(x—1)=0 Factor 1 -1 1=1 x2 —3x = =2 227300 = 1 212_3(1) =—
4
é@/ e o
2 x=2)(x=1)=0 1_f 2=7
325: 3 Take both/sides x%: 3 \/ -z 1.1
( g)i 3)5 to reciprocal (%) 4 4 4 4
x5 = 2 2
exponent of (32) =3 = 2
+1)3=16 —
J variable 3=3 (*x (33 (x + 1)32 16
2\\2 3 (63 +1)3= 16
x2 =9  Squareroot ((x + 1)3) = (126)2 64% _ 16
i 1 bothsides x+1=+y163 . -
(x%)2 = 92 1 x+1 =443 V64? = 16
x=43 Vx=x7 x+1=164 4* =16
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C12 - 7.0 - Exponentials Notes

Solve for x :
2(3%) + 3% = 243 7% 4 7741 = 392
2m+m = 243 75+ 7%71 =392 . x4l
3m =243 2(3%) +3% =243 m+7m=392 L, T7 . =392
_ 2(3*%) + 3* =243 _ 74+ 77+ =392
m = 81 8m = 392
3x —g1 2(81)+81 =243 m = 49 49 + 343 = 392
3% = 34 243 = 243 7% — 49 392 = 392
v r=rt
a0 = <
(992 -2(9%)-3=0 3¥_3 = 44(3—x)
m?2—-2m—-3=0 92x —2(9*) -3 =0 x
voasg
(m—=3)(m+1) =0 92()—2(9()) 3=0 3; ‘
m—3=— , _ _1
m-3=0 m+1=0 9 -23)-3=0 33 =T
m =3 m=—1 9-6-3=0 (m—3=—)><m =1
X = X = — 0=O m
(32(;94 — 31 ’ ! m?—3m = 4
x—1 m—-4)(m+1)=0
‘/ m—4=0 Calcy, =y, |m+1=0
m=4 m=—
3 =4 y1 = LHS 3% = -1
= RHS
2x91
3xx23 4(3’;3)+9_o J =353 \/
(3%)°3-4(3*)3+9=0 32x+1_4(3x+1)+9=0 y2:4(3—x)
3(3%)2—12(3")+9=0  32(00+1 _ 4(3©*1) +9 =0
3m?2—-12m+9=0 1_ _
m?—4m+3=0 N R 229 -3 +1=0 [letm=2"
m-1)(m-3)=0 0=0 2m*—-3m+1=0
2m-1)(m-1)=0
m—1=0 m—3=0 32x+1_4(3x+1)+9=0 ~
m=1 m=3 3FON-4(3W) 90 Zm=1=0 m—lzg
3x—1 3*=3 —4(32)+9=0 m=- m:1
= 30 3%=31 27-36+9=0 2 =
G=D 0=0 ox =1 27=27
-/ 2/ >
2x=2—1 /
10¥—4(5%) — 5(2%) + 20 = 0 &D
2% X 5% — 4(5%) = 5(2) +20 = 0 [Jerm = 2 | [ letn = 5* | 2(2%)2 =3(2%) +1=0

mn—4n—-5m+20=0

22°H)2-32"H+1=0

(mn —4n)(=5m +20) =0 10* — 4(5%) - 5(2%) +20 = 0 A A
nm—4)-5m-4H=0 1ot _45)-52)+20=0 *(3) “3\z/*1=0
(n—=5)(m-4)=0 10-20-104+20=0 1\ 3
n-5=0 m—4=0 0=0 2(2)‘2“-0
n=>5 m=4 10% —4(5") = 5(2%) +20 =0 0=0

5* =5 =4 102 -4(5%) -5(2%) +20=0 2 .
x_ 51 e 100 -100-20+20=0 227 =32)+1=0
Séi‘/ @/ 0=0 2(2°9% =329 +1=0
2(1)>-3(D+1=0
2-3+1=0
0=0
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C12 - 7.0 - Exponentials Notes
ananas have a
5a|f|ife of 4 days. ( &

S

Q ©

Definition
Half Life: Time to decay to
half of the remaining mass.

Fraction Remaining 1 1 b 1 1 1 1 1 1
2 4 8 16 32 64 128 256
Mass (grams) 100g 504 25 125 6.25 3,125 1.5625Q.7812D |
| I I I I | | S
| | | | | | -
Time (days) 0 4 8 12 16 @ 24 @
# Half Lives 0 1 2 3 4 5 6 7 8
How much after 28 days?  How long till ﬁ th t g
L of original?
F =P(r)T forig . 0 100 Mass (g)
F=P(@)T 4 50 100
( )E Banana
(L) 8 25 Half-Life
256 2 50 t
. 12 12.5 1\
-8 _ (9-1\7 - Z
27=0"0% g6 | 625 || 25 F=100 <2>
How long till 3.125 g? - 1nE
ow long ti 8 (278)% = ((2 1)4) 3.125 -
F=P@)T 2732 =27t 24 | 1.5625 4 8 12
t
1\E S Time (d)
5125 — 100 <_> 28 (07812
' 2 (32) | 0.390625

t
0.03125 = 0.52
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C12 - 7.0 - Exponentials Notes

If you deposit $1000
in the bank at 8%
interest how much
interest will you have
after 5 years?

[F=Pa+nrt]
F =1000(1 + 0.08)°>
= $1469.320~x

I=F-P

I = 1469.32 — 1000

Find the present
value of deposit
worth $2000 in the
bank at 10%
interest how much
will you have after
4 years?

F=P@1+7r)
2000 = P(1 + 0.1)*
2000 = P(1.4641)

2000
641

P = $1366.0

If a population
starts at 1000
and triples
every 4 hours,
how large will
the population
grow in 25
hours?

t
F=P(r)T

25
F =1000()%

= 959417 pop

t F |1000| Find the rate to triple If you deposit $5000 in
0 1000 your money in 10 years. the bank at 8% interest,
P 1080 F=P(1+r)t compounded quarterly,
3=1(1+nr)° how much will you have
2 1166.40 1 1 after 6 years?
3 | 1259.71 (3)10= ((1 +r)*°)10 R
: 1116 =1+r F=P(1i£)
4 | 1360.49 | LEnter r=0.1116 TGS
5 | 146932 |Enter| F =5000(1 +'T>
F = $8042.19
Find the rate of a How long to quadruple If you deposit
$1000 deposit worth your money at 8% $100 in the
$1100 after 2 years. F=P1+7)t bank, how long
— t will it take to
F=PQ1tnr) , 288 100(: +008) grow to $6400
ﬂgg =1000(1 + 1) 106 = 1.08° |OR "logs if it doubles
= 2 4=1.08" [,, = each year?
too0 ~ 4+ & = 18.01 rs)E !
11=(1+7)? il T
) 1 F =P(r)T
1 = t
(LD = ((1+1)?)? 6400 = 100(2)1
1.0488=1+r 6400 "
r = 0.0488 100
64 = 2*
26 — Zt

Light diminishes

by 10% every 5 If the .
meters. Find the population
depth of 1% light. starts at 300
and grows
t continuously at
F=PAtn)T a rate of
1=100(1 - 0_1)% 0.06, how large
d will it grow
0.01 =10.95 after 20 days?

d

= 2185 1D F = 300¢006x20

= 996.03 pop
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How many times as
intense is an earthquake
of 6.0 than 3.0?

I =103

1 =103
An earth quake in
California of Richter 8.5
Magnitude was 100 times
as strong as an earth quake
in Vancouver of what
Richter Magnitude.

[ =105
100 = 10855
10% = 1085~¢

2=85—-=5s



C12 - 7.0 - Exponentials Notes

Graph :

2,4

24 P
-1 1
— T T T T l ] X> 2
4 3 2 11 23 4 0 1
24 1 2
ST 2 4

41

D: xel
R:y=0

End Behavior
X —> +00 x —> —oo

y—>+o y-0

[FA:y =0]

VT = -2

-

b o e et A :

Go—4—
g

= -2
R:y>-=-2

VE =2

- >~

=2x—1
VHTEC : d
4 y
3
2
1 X
: —FP
4 3 2 -11 1 2 3 4
2
3 HT = +1
4
4 y_22x
3
2
1 X
— —
4324 1 1 23 4
24
a1 HC =2
_4__
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t;= 1st term (aka:"aoru;")
r = common ratio

C12 - 7.0 - Geometrics Notes tn= term n, every term

n = Term #,or # of terms

Write the first terms 5 of the sequence
t, =4,t, =16

t1=2,T=3

% 3 Geometric: r must o Xr Xr Xr
Y always be the same \(_\/W/\/
2 ’ ’ ’ ’ ’ 4 ’ ’ 16 ’
t; t ts ty ts t; t ts ty ts
2,6,18,54,16 =16 |[tn=ar™! t=a
r2 =4 4 =qr?-1! 16 = ar*=1
\/T_ =4 4 4 .
93=243 |[5-2=3 a=: 16:(?)r
r3=27 16 = 4r?

3 =27
& ©
X +2

42 X4+2 x+2

7]
ty =2,t; = 162 2 4 8 16 32
2rt =162 5—1=4 +—-2 X-2 x-=-2 X-=2
r4 =81 Y N VN Y
2 4 -8 16 , —32

2,—6,18,—54,162
2,6,18,54,162 - 2,4,8,16,32 —2,4,—8,16,—32

x+2 2x+1 4x -3 x X+5 %49
=2x+1 r=4x—3 o 49

x+ 2 2x +1 r= r=
X x+5

2x+1_4x—3
x+2 2x+1 x+5 x+49
x  x+5

4x° +4x+1=4x*+5x—6
x% 4+ 10x + 25 = x% + 9x

5 _ —20 ~16
r=z =3 =—_ =08 =
3 3 r=—x r=—-=038
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Cl1l2-7.0 - Geometrics Notes

3,612 .77 u-r &
X

=7

) ’ 12 ’
t tZ t3 ty ty

n=1 n=2 n=3n=4 n=5 n=?@

Find the General termt, =?

t, = tyr"1 t, = tyr"1

Whatis the fifthtermts?ts; =7, n=>5.

t, = 3(2)" 1 | Or, Start from beginning

ts = 3(2)" 1 ty =t;r"1

ts =3(2)°7" tg =3(2)°"

te = 3(2)*
6

v

Check : 3,6,12,24,48
Remember: You could have also multiplied
by the common ratio repeatedly

General term formula

tn

=768,n="7

Ratio: = tn
tn—l
Find "r" twice

The number 768 is what term?t,, =768, n =7

t, = 3(2)" 1!
768 = 3(2)"1
256 = 21

28 — 2n—1

8=n-1

Check: 3,6,12,24,48,96,192,384,768

Divide both sides by 3
Change of base: 256 = 28
Same Base, exponents are equal

Given :
Sg = 765
t; =3
r=2
find n.

What is the sum of the first eight terms sg? sg =?,n = 8.

_ t1(1—1") (-1
" 1—r RO -
3(1 - 29)

SS=

Sum of "n" terms formula (if
number of terms is known)

2
Check : 3+ 6 + 12 + 24 + 48 + 96 + 192 + 384 = 765

s T t, = 3(2)"!
" 1—r OR tg = 3(2)81
5 = 3 —2(ts) te = 3(2)7
1-2 tg = 3(128)
o= 200 < —

8 -2

What is the sumof an infinite number of terms?

Check :3+6+ 12+ 24+ 48+ 96 + 192 + 384 + 768 + 1536 ... = o

ty —rt,
R
~ Divergent

r=2

-1

_t(1-r")
" 31 Zhn
765:¥
3(1-2"
X765=¥X—1
—765 3(1-2")
3 3
—255=1-2"
2"=1+ 255
2" = 256
2n =28

=

Sum of "n" terms formula
(if last term t,, is known)

What is the sum of the infinite sequence?

84,2 ... ==

N
| DN

r =— r =
1< =
2

-1<r<1
1

<1

-~ Convergent, has sum

—_
—_

2 4 8 16

1 1
Check :8+4+2+1+-+-+-+-—=159375~= 16

S T4
o
S0 = —
*© 1
1=5
8
50022—/
\/ 8 2
SOO—IXI
Seo = 16

Soo_lt—r
g=—21

1

2

tq
8=7 |Flip&

7 |Multiply
8=t ><2

=t X7
8_21:1
22

@D

1
442+ 145+~ 8
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Cl1l2-7.0 - Geometrics Notes

Find the sum of the terms

Steps

Put in k = bottom number the equation
Putink + 1 (bottom # plus 1)

Repeat until k = top number

Geometric
6 1 11
1 4 2 1 = — 442+1+-+- :@
2 8 =7 : , 2, , 2 4
k= k=2 k=3 k=4 k=5 k=6 t= 6—2+1
Always r 1 1 L
S(E)k_l — 3(5)](—1 — 3(_)1(,—1 - 3 tl(l _ rn)
Not Always t1 21 31 : 21 1 n T T,
8( = = 8- = gl= —
2) <2> <2> £y (1—1™)

Infinite Geometric

(-0

Yaapr=r _t 2
k=2

SS =
1
¥
(51
Seo =
1 1 1 1 —41‘
’ ’ E , 4 b SOO -
©) 1- (%)
_ 4
-1<r<1 T
1 2
“1<- <1 2
2 Seo = 4 X I
= Convergent, has sum @

a+ar =48 ar? + ard® =432 2 _
1 — 48 r“(a+ ar) = 432
a(l+r) = 4812 4813 2(48) — 432
48 = 432 r°(48) =
a= 1+r 1+r r2=9
1+r 48r% 4+ 4813 = 432(1 +71) =13
4812 4 4813 = 432 + 432r _
4813  48r? 432r 432
48 n _ _xe
a=—7: 48 48 48 48

r4+r2—-9r—9=0

12,36,108,324

12 + 36 = 48

108 + 324 = 432
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C11- 7.0 - Bouncing Ball Notes (up 60%)

A ball rolls off a building 15 m tall. After each bounce, it rises to 60% of the previous height.

15

Height of Ball vs. Bounces

(Loses 40%)

1-04=0.6

Let h = Fall height
Let b = Bounce Number

r=60%

X 0.6 Xx06 x0.6 x0.6 xX0.6

5.4

3.24 194 1.17

ty b t3

ts ts te

Terms are Fall Heights!

How high does the ball bounce after the 1st, 2nd bounce?

Height After 1st Bounce

15 x 0.6

How high does the ball
bounce after the nth bounce?
(Find the general formula)

t, = tyr*t

t, = tyrt

bounce? | 5. =7
(-7
"o 1—r
_ 151 - (.6))
BT T 16
15(0.87)
Sy = ———

34.6 x 2 — 15 :.,

Height After 2nd Bounce
9% 0.6

How high does the
ball bounce after the
4th bounce.

ty =t (M)"!
t5 = 15(06)5_1

r=20.6

1 - 2!
2 — 3

After 1st =t,
After 2nd = t5

4 — 5!

After 4th bounce = t;

What is the total vertical distance the ball has
travelled when it hits the ground for the 5th

Count

. 15
IT +ox2
+5.4 x 2
+3.24 %2
+1.94 x 2
54.2

How high does the
ball bounce after the
10th bounce.

t, = tyr*t

tll = 15(0.6)11_1
tll = 15(0.6)10

10 - 11!

After 10th bounce = t;4

If it bounces forever, what is the total

vertical distance travelled?

ty

Seo =7

375x2 —15 ,

Double it to account for rise heights and subtract the initial height (double counted)
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