urs,

N
4

C va.,

N

tion occ

™~
7

<
N

~

1

e unstable

> products

f stable water

4

If no/reac

g’ CI\-

joni

127

M
"l

>

—=
C

Bot

Formation

o I‘Iﬂl’\f‘f\l'\
N a vasc.

‘r .
)1

cl
Ul

Pracinitatinnl
I 1Touipitalgiult.

intar

Tl

W

Vv

Ho o
2 01

f,u,géc-’/ .

FOTNmMauol Lfddb TOTTT U1
carbonic acid molecule!

Include phase labels.

)
V4

IC[ 11

~~

GO

TUVIC 111

\

«l Ill Il'\ ih
\

(D2

TN N—

R' (NO REACTION).

al II\ (] Il'\ 'FV' e alle

VAN

U\gJ

I

M

-V el

Al

)
L

NEUTRALIZATI

n1vIc

r
AV

/

%

4

—

/7]

9

Padll Bhan
Cll

N

N

“X

4
ooy (e )

(
G ~'x*q

e

~

H. <))

A

nA y IS

Mol

FCo)”

=
\

\ | ¢

pDlems:

hla

\ L M)

+

r

| \U‘A,l)

OHT

)

X =

)L(,!

 J

HOyT

(|r
N\~

N ()

Pa
N
A

eview

_ux14 C\L') C

Ul )¢

/H

o

W
\

A\ 4

Complete and balance these exchange reactions.

write "N

— Vll\.“

LNV VU Nag ) 2 gL CiGq

)

me mot

\




4

L4

LAY =4

velocity

=

MmiasSS

Yy varriTaatn \J,

o

ted on by a field

~
s

\When the ball falle | ite

vivirroeii

otentialienergy 1s converied

to kinetic!

/l

/
/

iCS

~ Al

ViLty

motion of matter

\
-

dyna

A\

\-

\ /rnfrnl +\/

'work"

4

J1 1T1allc

=\ )

L

P Al

PR TR SN N

‘nergy may change form, but the overall amount of energy

ilitv to d

y.energy

nergy transier

WS kY

1nrst 1aw or tner

e

=y

v
|

P

e

1Ay 7

AT

JJ

oo \rmorgra Ty

¢

witol-gYy A=Al

WKinatir

A |

- enerav.is th

=Kinetc en

- Potential energy: energy of matter that is being ac

of force (like aravitv)

(A= e a)

. but what IS energy?

onservation of energy:
remains. constant

)
\J

A4

Kinds of enerqgy?

Nndircos. iciotuuy v

(

vihamire: tha ot

O1

ENEDRDAAV

CINE

l-lmf\v'w'\n
T UIChmo




=
Fam
o 2 .
= N > -
L uU)
= m O M
- 1 - y
@ - o 0O
) Y o
) > > D
o D Q o
. £ G )
S 2 S O el 9 3
: £ Qo = Y
® [ S = =) 0| o i
£ @ -8 Al = 5| © S
W — < (€ N~
c 56 c 9 o f=
o ® Qo w > .% e
A9
2 n_&w 9 £ = O c % *m
o m D.. ) ) MN.F S K2
© Q O = = T -
= (5 = <L < — O
i <) TS we g £
5 E c= T T £
o 4ol - E-N - e > O
= Nl e 235 o O 5l 4
L nE = |- = > ©
'© ] ® (O] c
o o M =0 F° o .. D
2 E QO I ol F L 0
A4 m R ..M Wc ..Nu m O M
) o > e £ c 2 35 0!
S s il R = Z Z £ ¢
n S = = s 2 25 o =
- . = .
- = < o 9 T @) —_Z = o o N
D AR B 2 = X = oD LW D Z
- dlliTY co P X Hl=0H E=3
W N Py - 4 vy
83 o B 50 VA B slBEX] ¢£EO
= — > = r c| cX wmw 2 X
| - —
2¢O T “lsoel £69
c = e - I
0= D © O
y— m m D mu ’
+ O 2 £ 1O
o _ ' S 5 a1 = O
J [V —
O = @© 3 =
© 'S = 0 O | W o
> 0 = [© ol
— | = C Y
L 1O S =
o ©)
o |z X
_ll




o
o >
3 =
© 5
A'
ui o
/ n
S ]
SAENE ¢
o= - —— .
S O & L
N D 3 S
P 3 Ro!
d © c
i P &
it 9 )
..m J O .mm
: gm 2 _
= ® X @
e~ 2 s
[an _ 5 O
c a < c 7
C w - 2
£ S c
2 < o T
(©] S =
% S (an S
® 4 % >
= = S
nw (©)] ] % £
%)) c 1 O
& - {an \ W 0
G O © \ O
o £ S S | o
= ¢ g (7] \ 7]
o ? 2 N )
) b — .lm i . I "
m_.v % : © AL | B
= C o) 5 _ MK _
o | 3 2 . <
> 2H 9 /r.mJ ( =
> | ) i Iy 4+ .
> /] 2> @ .Mw N < =
rlu O e _l_l —~~ ”I- .| i k
& T © C = = ] It =
m. u 5 e o C¢ . m\W
O O ] olak
= 8= 2 . y =D 5 2
o > ..mV © o I = mhv o 3
.m.”. O m m = \ = [ ] \ " S
J — ( I} 22 =
o) D) - = a _ - 22
© { s “ > o
7] — .-n“ A.Il\ P C 819
mw 2 dw P \\ ~ ) =
= 2 o2 = y o m
20 = D " _
— © o >
Z ¢ -
< < O mO
— g D .
mv -nw =) <
o 2 8
X © O _
(@)
L .
Z
L




f

igns.
J

o 5
O
r®)
I®) !
© 2
n =+
=i g
- 52 S
© ..ml.“ o O
(@) o “-—
IS = =
O m S| O ..m
L+ J =S 77
W m o Q0 Yai .
N S5 ol ke
(@)} 1 ) W -
- o=l e
Al (@ AR N
o = < c n.“
~ o 0 g
-+— U | = >
O\
o =3 [
- an © 0o
rMH e rl., W_l W m .nv
o =3 2 Ro =
Y- o ¥ % = + N ;
om (qv) feo) Ol ..hl
R Qo QS > =
o  F£59 & B O S
> S+« 0.5 S o | S
A\ e = b4 ~
q <c ® ol = 1% >
mw W C g m .m 3 .m S
i L S E=
2 %) < U &
- ln O - —
o) + o=
Iﬁu | G- C —~ - n 1 \”
2 2 + 0 J ¥ -a = j[©] n.W_‘ wm
n.mw m o @] = J % O
B A §2) ( ) & ~ X
N EARGRATN IR Q i
§ - \ & 1%
\\ .\W 0 AI L ) Y
Nem V' ~— ) =
_ 7s) —
rmw A AA )
= | O
) e
c | 9
UN
r 5 S
Ll n
= 3
Fen
e

JAL




fo N Lic -
o (O |
easured quantity. The amount of energy required to change the temperature of one
g f a particular substance bv one Jegree Celsius
Specific heat information for common substances is readily available. For water,
L-l |\ eY A O Cal
" B S R o U Y
( - o 2
<J — D —
A\ L /\
()= n RN
\)&\ T \, ‘N A ¥ ¢ T\ v
A='mass ‘hisis ALWAYS final temp minus
s = specific hea //‘/ initial- temp!
\ [T = Tfinal - Tinitiall || &
I objects, like reaction vessels, you might know the HEAT CAPACITY, which is the
unt of ener y required to change the temperature ofano ject by one degree Celsius
Unarts / - Cel)
or /u (
[ 4 [ -
A T
UL [l \ /¢ /
(= N
N\
c=-heat capacity




JE}
V| I

mod|l

ter

\"A)

- 134

tant would

~
4

/an:l\

|d express iti

D IClOor

N

7\

Lo

D

0

)

—_—
-

J-

M

-

il =1

~

100 g water

/

A YRIEW]

9

1% Y

A)

Yy

>

heat of

N

'4

7

AN G

T ST .09

~

ater

\J

O(l— W“-’IA

IS IS the

FaVaV¥a¥al

Ty

OTHERMIC reaction (negative sign of Q)

—5Ud

reaction" for our example

— [

W

\

When we|add the
reactant t

HAAan

IUCTCUUINTITYUST

heating the water

[

change in this reactrion to others, we sh

A
15

his Is an

-

1t

L e\

U

' TLU X

X

ter

-~

r

N

"\

n

’f'

SHOT, &4

f

V

~

&
=

~

A->B+C

|2

~ Clpl/

\
N\

ViWaWal

1UvU

M\

=
f—

A\ RIC N\ IR Y]]

11 2Cy

\J")I/L

v

'o report the energ

-

of heat transfer per mole of something. | A different amount of reac

havea a di

N

X (]

mol A L

{

=

~ A\

U.2

[

\;L Yeu




() o
o . W 0 = 7
) i =) e
- N - mﬂ o ®
© o/ c o 2
O ~ 5 0= 7
e G e
.z o g ¥ = Is
7 s o= 9
o 2 38< = =
(@ m“. = WM —_ .wL O
- S T vl
[V W. 3\ C .||
g oo Z !
S o & - O
> O O v L s O
2 o 25T - S
c = o5 2 2
e O . C |5 3 O
% g 3 c S z
w E 5= 8 o - &
9 O 1o w 2= 4 P
[ I 2 >0 T ® > 3 O
Q0 W — D L “ >
(U 2> e . .mrw | o =
%) = 9T ® = s 8% 3
O S o 2 w = < 05> A ) = -
Q O c =0 O oW 4+ = =
O - = = —=
@ ecos T g o 2
-— T @O (O s s +—
(= O o =2 W o o © H 1 o <
S o O 5y £ &S T - = ™~
D m m_ 2Bl c mw c 1 S
5 b= S 2 —~ 9 ~ o
o 2 0 g0 26 [
L 3 r =
3 S Q2% o0 Q O ]
) O O~ - (O]
@ E 0§5?Pc £S [
C o £ 58 < | LK
O S — O ® o O
O 2 Q5= & ° | T
— 0O N+ Q= © D m
- . =~ 0%
(O ..nv = [®]
jam - a
5 E 5 25
O @ ® O
—
= ¥ O
: N
N o
m _tl\ - w
O <L _
o 0 O
o
Q
(O]
C
e
-




|
N X
n|Ua < jod
Q ~
S 8 3 %
ruar)
o I il ) RN E
=IE . . O = 3
S ow © ~ (@) Y =
S 0 o b Q= C
8 = = _ = = @5
] - L O = J A4 =
= .m oD © o = @
QO © 7 o Sl
s .y © =18 9
O o~ ) D
5l o & 2320
g P 4 — = TR
- =
o= - 9 o
) Q e (75
= O Q
- o)
S I8 _
-+ -+ r_rw AN il /.\\J J’\J _\U
17, B ~ - Q P. ! .Jw_-
2 9 r” V) P) /l\ S ~
(.
JJ e
o D == 0 = 4 2
.S In” rld mm ] p LY /"VUO S QU r/
c 0 o .9 S ) = T T
= =2 N ..nﬂ. ~/ % N T — 4
= 8% | .
= @© = O K
© S 151 +—
= g O O , 1
3 = o 5 @ ) yro
=5 g o S
S5 . ]
fo) t I d "l \I.l\
e O o = 5 © 1
O ) o = ™ = nm i | 2
. O X =
O o 2 o : > S
8 c n., = :w.hu . \J D |M
A O | O
o'y e o T
> ® 5 e 0
Z n\\U 5 a ~t (@) “1 \U
(¢ - 7 [ .
¢ C O .V ﬁl. m lﬂ
QG 5 o O © S S8
o PY-Y 4 )
d ﬂ_ m” m » ] H VJ ) M N
Q - < Q& = S . en
20N o €8 ik s o T | < 37 | 7
© J @0 O G |
] 1Ll L \\J- m oy
O + H= Ol o < gl ¥
B I o ~ ) -
hVu; o < @® Q m a -
c Q = D x~ -~
c o = H 1 fuul
C O LLJ == N
O . © )
> y
(0b) O 9= o
c = o =X ®© J
+— W hd — O
e = o E o)
¢ C e )
= m_u L ]
5.0 : ~
gy= —




ks
+= ®
™ & =
1 c © =
Y
L (@] “
rpb l4l - Iﬁv 1
i - -— “H 0
| <\ < 9 a ”
! ) 2 |- < o
_ ml. [ = 9 (@] nk
= c w 3 )
1 S Gl < e
< B 22 N G
o g 1
1T Bl N H S o
S ~ Q. -]
- N.Iv X \\‘ rlu O
</ — |— \ , > “l
~ ld o~ = O
- >§ od. (@] o
—~ —— SO <) °
—_— -d %-v
il 8l ( - S
) — \ L A
g LK g e
1 O nlv _ .~ = LY
v S : oy c
P m_lu SH . . am =
) (4] n-l— \.v | M e )
) \ — 72 o =
. 59 x| ¥y o S
8 ol EE :
S 57 S| 1% _ S S
5 Ll s = il =
l\)v O C AU n“ |m -
] M\Jﬂ | i _V_A 5 g < D
N J —
NS 2 ? g c 3
c o g X )
e Ve a P L c o
\*2} S — -
) = v O - Qg O a mu F E
L0 s N2 s 2 > T = T
) | O u«n I”/' L O) mm ' .O r\Iu
S 8% e ge T E08 9 0
C 3 O I G € @ O = C
—~ o, C ~ = o) - @© ) (®))
— > | SE T ~ O ®
FTBLTT 52 % %
) - ERE=Rs ) &
— - > P w 4 S
5 O o N = &
- o o\ D) A mw = c v
T = e al
x| \Jd = Q m =
T o s 5 S5 2 ]
), O o -VAJ .MG r_mW >~ r.nlu Z
s ~ et . -
O ST (@) >0 >
o.M 4] el @0
~ T © o
.r)\. W ”V T <~ .
TS c = w ®
fL ”W B [ 1 | D




’I
=0
A ()
o | =X m
0 N ) ()
S @ T8
..nm .IHH = N .
o [ c D O
C = . 0 e
ERC NI IR REE -
- = O == N
e S S\ — “I .ml_lv > 0O (7))
(O - e | AU = % G c
= D ©
- |,\u. N \ e 3 <
O 7 ) .W = lnw M’..w |m.||v ®]
b= = - cr.x c
Q T~ < 2 |20 @©
O << - =
= 522 12
£ ) &= [0 mv N 0
Q ~ 08 5 ® S
m”\.“ ) ~ rnl (e e b— .-w
© - >59 | T® Q @
5 > | xs O ®2s 8¢ o
= ~ Sl ~J <IRS| ge] i (@)
O (g . | = [ _||} c
m ~ - S W X ] D) =
) . b
a g O 2 3 e I A > X O
) 5 A ke o
=3 4 | L3 A =
2 ¢ s 1 2 O =
o — O . i ) O c
- oLl y A cC ) ..I =
na » a - e O [
ol ¥ | EZ = £ ~— § 9
= S S S ¢ ) s> > O
SE=EERAN I el ot I @3
el v = v A % (@) nlﬂ-
N © B ~— © | < — C S C
© O35
mw 5 |ON C = JJ O s % n_nU
-+
= 2w \ S | T S 5
ﬁ!v — : Uike = \t—‘ m .m
NS .0 —ll S J \l/ m .A/_ -~ d
L -— L - GJ m w ..m
Y n o~ Y+ O m :
£ C g 5 S
c o)
2 ox (U J © D
23 3 :
s 3= = ©
Y = < Qo <
< = =
Er ] M 1 1




A4

et

-

3.5

s W RIE

C

L T

2 )4,
4

N

<0

mA
s

D)

-
- \

-

-

=y

-

Alls

o

-
LT
v

/

D
N F
Y4

N H

A

N\

VAN S

14

Vig /) 4/

/]
)
[l

VAN,

v

(- 25].6)

(1]

ri

£\

I" L 61 J

«

v

1y

I A )

—

(al)

Hq O

T LHLO

(4

L1

N\

’

~n-fAar-t+thic-'A

(§)

\’\.IL\JI

""I(/U-)(_q}"\'

LT/ 0

DINZEN
Ll /A

/F

r-of reaction for this equation:

-
g

)

10, Lall

-~

—

(

e ly!|)
O Ug)

Ug )

ya

LaY

\gJ

-

+ 04

,k-

~N

a9 C L 4l .

[l ) aH [ -3 62 ¢ )t

l..,l

0) IilIU U1 Clitiaip
a

PARREC I
r N\

\

v

(/n (‘0\)
()

-

=T N[ WD

Y Ol

— LU [)
.’) (_M

- I

ik

add two reactions to get a new reaction, their enthalpies also add.

C
IN 4 =
12

/r'\

\

ul
P
A

[4

L4

V)(_,/ )J

) b

C NJJ

o () +

o

say we w

CO'I
R0
')_l“ n \

(oM

~e

—

4!

Hess' Law: If you

Ll

)
L4

.)'




—
@®
< w
O ) = 9
= £ o B2 o9
o | | P E o
sl 2= £ o
) e = ® O o &
W = | S Reranr)
= e 7 o
— et | =
= T D 5 0 S 3
[ AN .u_n n Mv vJ w
S ®© v oo
< N e = @
ST o L lm () o
- " o |O > o € c®
R) 1 o c S] -
< o o9 - % U
= % |2 i
Z2 S o ©9 o206 OO0
: £ EDBEs 53
o em 5 -2 |-|aaH e
~ 1 55 2o 0oEs &&
e Y= /)
< ~ T 08 oL 38
\ y-.m rNha P mn I_Lk w Ol uu
) I rrA o —
) N 1 2L §s = hM cl [c.2
| =L o3 28 =29z
| _ S B0% e |Z8> 9 5>
| , =g umg =S Leg
N m LI 1 J 1 U Twm ==
[
()
P -
Y W ©
- — Y
c < S x
O c- 4
e
(4y] |
— Pa) {-\.
5= _
= S|
O -
r__ﬂ I"& .
= | iy <
LN =
0 AP
= /) > M3
) ol (>
1 rd
> | = | |
) - ——
.._\lU ll~
i 7
S AR
]
w
2] )
1)




