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0,25 7 i
0,25 ;i
P
()
V() e e AV 5)SN ASa) shaeal) dulialall Alaleall alal —4
0.25 P+f=ma 4wy > F,=ma sl S Ol sub
0.5 0.25 @+£.v=—g diag —mg—k.v:m% G —P—f =ma :a3 (0z) (389 blawyl
’ d m dt
tm 5 gk ANy By Laall dejull Sl alag)=5
0,25 Vo =0 el ) e Y20 0 voy W
0,5 k dt
0,25
e Aga 580 ladie jas L Alaalll ~1-6
0,25 t=0,65 :an5 Glall (e lgic s a2e Ladie Lgigs dlaal) jis
0,5 :adaall) ol e LQ.G‘)L«.Q:} BAG Cllﬁu\ -
0,25 a=-10ms? 4wy a=—g 2 dlalall daleall & aigaills v=0m/s
sh IS (b Linph 1adae A8l skl -2-6
0,25 Al Ao A$5al) (3 @W (0 4y V) 0 5 a(0 Sl e [0-0,6 5] :JsY! skl
0,75 | 0,25 e jliia dains Al 3 @V) 0 45 V(0 5 a(0 Ol 50 [0,6-68]: Sl skl
0,25 Aaliiie Laties A)all 53 @V =0 45 V(0 5a=0 olull (e [6-8 8] :clll skl
D7 ol culh A alag) —3-6
0,5 | 025 coliadl ball pa v=f(t) iniall t=0 e (uleall plalis dhais Abald Lily Jia 7 o)l s

7=125s i v=y,, &Y
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DK ASAY) s dad gl -

-5
0,25 k=4,83x102 Kgs? o3 k=210 e guts k=T s r=% O e
T
D v dall depull dad alay) —4-6
0,25 Vim =12 m/s 225 bl Gevoy, @ t—ooo W
ok gy Al el Gles -
dvi _-12-8 e Luled) ding debie ol oy 10T il
0,75 | 0,25 0
a,=—16,67 ms? 4w
102 4dyhal)
K . K 21l 3 .
0.25 % =-9-—Y diag B+ Vo=—( dolaalal) Adaladll (e
V,=8ms™ a3 t=0 Wl
. 3,48x1072
=-16,67 ms* :0d a,=-10-"—""—_x8 e suk
% % % TR
ta=-1,3ms? 81 t)\.uﬁw ladie T ‘?."J\ ddaalll Alaa) -5-6
0,25 V=M wins K yo_goa aloalil) dlsbad) e aliall 3 vie Aoyl Yy Cuoens
m
. —58x107°x(10-1,3)
v=-10,44 ms " ;0 v= e Gkl
0,5 o= agBa07 | o
=85 : 2 (05) J<& sie e Lalauyl
0,25
Jdem—4m/ s 5 lem—1s alad) Jlasials a3l AV 380 gl 3k Jaie Jia =7
6 3 12 0 (s) ol
0 -1,3 -10 -16,67 a(ms—z) tJL‘“ﬂ\
a(ms™)
4R
0 = > I(S)
1 — |
//
0.25 ,/
0,5 | 025 /
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Al sda 8 5SH deju jelat la it W Jag ydl) ey el s 2 el 30 Slai -8
: Jalail)

0,25 7 o)l a5 v @;ﬂ\&sﬂ\mdswjm’)mcgdjgshs;\a};wpbﬁ\%m
0,5 v(m/s) Lagiad Al 03] AbSlL Glalay
A
0,25 \
\t(s)
N
\\
~—~——
\\\
(& 07) :g..\y;ﬂ\ Ol
gy Soin g Byldy iyl (aes Jolae o el J il duba -1
:CZL?J}AX\ O3Sl Gl =1
0,25 __ 15 e Guki C LI, m
2T 0x10%x84 F S Ty TR Ty T
.C,=0,74mol /¢ )
Je i) Alobee CH,COOH,, + HCOy, = CH,CO0, +CO, +H,0,,
0.25 AN pal) (mot) salall claws
45l ay) x=0 GV, GV, 0 0
Aallaw) X CV,—x C,V,—-x X X
Al X CV, —x, GV, —X, X, X
tR T Vg ¢ Reg, Y Xeﬁﬁ\ Ble alay) -2
0,25

Noo, =X 23t dbaal & aadll Joas ey Pop Voo, =N RT (Jball Sl 538 (e Ll
_ Foo, Voo, diag

= Puo, Voo, = XRT & 2
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0,5

0,25

CV, V, o - . . “ (R
y= Ao Bl et Al S ey slee of i) -3
T T ™

y=[CH,COOH ], [ CH,COO" | ...(*) &l alas

it dbal 8 aadll Jeos (g
[CH,COCH | :%—VL (1) 4%y n(CH,COOH )=C.V, —x :lual
T T

S Y= Ty Ty ) (D) s () v

V,
y: Cl.\/l —2. 0 -PCO2
V. V.RT

0,25

0,25

1Cy sl S5 5 Vi sl 2l Al e aaa aaan -4
(KA e atlalae Tasdll (3o Sy Y aiis Jad e 55k (6) JSEN 3 Jiaal il

~15x0,25-3x0,25 5 N 3
BT =-1,364x10" wlea cangill Jalas 98 @ <> y=aPR,, +b

g a

y=-1364x10°R,, +0,75 dlladll zuai b=0,75
as Aslul) Ay A pil) D) (o Aalaally

aV. RT Voo,

V..RT

Ve, = diega=2

36x10°x80x107° x8,31x 298 "
Vcoz _ 1,36x X ><2 X X e C,:u.k.‘

Voo, =135x107° m* =135 L 4iay

-3
80x10°x0,75 . 1. C1=t§/i wing - OV

C,=1molL" 4ws C =
! 0 T T g0x10° ¢ ] v,

0,25

tal) (B (Bl aladl anas -5

P, =5,5x5x10° Pa = 2,75x10" Pa :(6) J<&) ;e

123 (7) J<a gl ey

2,75cm — P, =2,75x10* Pa
lcm — x

2,75x10*
X=———

=10x10° Pa 4y
2,75

1cm — 10x10° Pa :(,d)

0,25

122al) Jeldiad) maat —6

¥ =C,V, =1x60x10° 4iag N, (CH,COOH)=C,V, ~X,, =0 4y CH,COOH (| _za)ii
X, =6x107% mol ()

Xom = C,V, = 0,74x20x10° Mol 4sag N, (HCO; ) =C,V, —X,, =0 4sag HCO, (f i

X, =1,48x102 mol 3
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0,25 X . =148x102 mol 5 HCO; sa asall Jelinall diag X, ( X, & Badl
PV, = Veo, .dpﬂzamd@ bt Laeaal) de ) sile cild) =7
V..RT  dt
o T | T g e B
dt dt{ RT RT dt RT V. dt
0.25 v, =\%.d2% diag \%.%:\%.\%% A \71T & upall
:t=100sdaall) vie lgied las —
3 3
Vo (£ =100) =5 1313 igl 3?14>< 208~ (201_020—) 210
0.25 Vg (t=100)=6,81x10"* mol.L™"s™ aias
tty, Jelill Chal (a) dad aat -8
0,25 t =608 1 Lyl P o _275¢10° oo 1% pa
% Th 2 2
td sl pa gl Gaea Jeld —TI
By Jelin dolee —1
0,25 CH,—COOH, ,, + CH; —CH, -CH, -OH, =CH,-COO-CH, -CH,-OH,, +H,0,,
0,25 Juag ) lgiliy) coilill ) dpacd
5 Jelis 235 Jgaa =2
Je Ll dlslan CH,COOH,; +C,H,OH,; = CH,COOC,H,, +H,0,,
Al | (mot) axal (mot) salall ey ag
0,25 || aglwl x=0 1 1 0 0
Aallaw) X 1-x 1-x X X
Al X 1-x 1-x X X
tBylaal) ol Jalall Gulad — s Jelall 160eS)) doledll 4. —1-3
0.25 CH,COOH,, + HO, = CH,COO,,, + H,0,,
in, =0,568m0l : & 1a8) Cigsl) 8 adial) Gaeall 5ale dueS of ild) -2-3
0,25 n, =20, ¢us n =C,V, =284x10° mol : sl aie
n, =0,568 mol :(3 n, =20x 28,4x107 AN Camlan
tOSal ) sale LS i) =33
0,25 X=1-0,568 a3 Guli X=m-Nn, O3 n,=n—-X 5 Ng=X 380 Joan (1

x=0,432 mol Jull;
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Y] Jelil v dseaall deyud) 5he —1-4
1 dx
Vvol (t):\TE
T
tdnakae Y giad Gl
1 ><0,134><5

V,, (t=0)=504mol.L " h™ 4w t=0)=
0,25  (t=0) 9 Y (1=0)= 1357955 1 0
dde i) Cral (pe) dadd Gt —2—4
X
0.25 t, =0,7 h = 42min 2 Ly x, =L = 967§ 335 o
% o2 2
sdelall Dga e ridad les —3-4
X n
0,25 [ =67% g T, :O’f7x100 e Guk T, :Xm—fxloo G alas
sy Jelil Oilall culh dad alag —4-4
2
0,25 K=4 4w K:M e Guki K= N (eyris0,) X Mi(n,0)
(1— 0, 67) ) nf(CHSCOOH) XN (CgH,0H)
religiliY) s (e N=1M0¢ Al day ALl dleall SBY elal) dga aaas =5
Y delill juS 5S madall 13g) chigliaY) aes (e n=1mof 48l 2ie —
0,25 , . . octs0n) X o0
¢ nO(CSHmOZ) - nO(HZO) =0,67mo! s Qf,i - !nO( ) ' )
nO(CH3COOH) ><nO(C,a.H7OH)
My encoom) = (1-0,67)+1=133mol 5 ny, o, =1-0,67=0,33 mor
.t 0,67
0,25 (K Hdaad) Q. =102 4 =220 sy gl
Q; (K & Q,; 9 Q 133033 g2
() i) Sl lasy) 8 j3ha dlaal) dieg
X Sl adl Aad Yl s aaall e Cplsl) die miall el caS il alagy
2 ’ ’
(0’67+Xf) =4 A 1 K = nf(csHmoz)an(Hzo) Lol
(:L 33- X )(O’ 33- Xf) ) n'f(CHSCOOH) Xn:‘(CjH70H)
pani A el Jlasials 5 cpla (i Aaledd) 3x2 —7,98x, +1,3067 =0 aa Jasedill asy
Jsie %, =017 MO0 5 X% ) M &Y Gasiy X =2,48 mol
0.25 Xy =047 Mofl sal) Slasl) sl wie ilgall a3
rie godal) 3 sangiall Aibuasl) abAY) sale b€ e (Say diag
0.25 ) 1l 0 = Mi0) = 0,67+ %, =0,67+0,17=0,84 mor
0,25 | N e.c00m) =133=X; =1,33-0,17=1,16 mo!
0,25 | N cpon) =0,33—%; = 0,16 mo/
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2025 (sle 23 LysIS | Auad asle dandd) | Bl aslel) JLa) godagal dndalll Ailay)

ELAM‘ o - .
| (S gsasall) LlaY) palic
(Bl&s 06) :Js¥) il
0,5 | 0,25 _%z F(A) sl gl sse AN oS IS danyll @8l el Jiai 58 il inie= 1T
Dbl V) gy HUadidU ALz LD AL i) eV lae aaat — ¢ e 5250 —
0.25 M Lad sl i 335lhe oSa g 815 (6 (pl€s JSI Jasll d8Ua yyaa —
K~87% el 5 UYLl Ll ) L1 8 :50< A< 75l A Agl) -2
0.25| 0:25 Akl ) o3 By e Le Vaag (Sl (ulailly snsall oz Al
() paekiid o oy (g9 it AL Blgd 03 e sy Jatie (599 Jeli o 1 Uadd¥) Cpan —1-IK
0,25 gst Al yuyatg g i ilal ae D iSly il plsd
0,5 tgasill SUhds¥) Jelis jatlad —
0,25 A3 e udess Jelis * ke (g5t Jelis *
etV e Aall A8l e Q8 4t dasll) A8l * L4 oSl (S 6l e el *
Algh leel Caliail Lgly dadie Ligil Lgamnsg Lgie paliil) Cuneay Logaill aslilas *
¢ oN+PU 55 1+ Y +agn i ki) doles =2
0,.25| 0,25 oN+e U o T+ Y+3n  rdlibad) mosid ¢ g =82aa0 (sageal Lalaat¥) (uilgd gulasy
182y agailyer Blgd Hladil e 8y ymall A8l Glea —1-3
0.5 %(us g 9, =E, —E, =E,(21)+E(%5Y)-E (5U):lual 114kl
E;, =176,IMeV :aai E,, =(8,3x139)+(8,6x94)—(7,6x235) : jsiad inia (1
05 0.25 o = (M -m, ) C* = m(ZU) - m(2V)-m(21 ) 2xm(n) ] e :2dp
E,, =176,01MeV : 23 E,, =(234,9935-93,89014 138,897 — 2x1,0087) 931, 5 : L sarll,
sanlgll gyl e s ol —2-3
E, =21,132MeV :aas E, = 20212, oy g = B I2 o) i ag i dala
100 100
0.25 E.(5n)=7,044MeV a3 Gangailly Ec(gn)zi raalgll (gl AL jal) daal)
0,75 0,25 _ 3 1
(i Satmeraanig s Vi) ) s
0.25 v(5Nn)=3,669x10"ms™ :axi
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0,5

0,25

‘e BYEN BJJAAS\ 3.:1‘5_9.\3\ 4allal) ol -1-4
2,6x10°x 6, 02><1023><1761

0,25 o = 235 sl By, = NGy
’ Ep, =11729x107 MeV :aa
:A;\) o9 B)ES @\A)@ﬁ\ asa) lwa -2-4
05 025 Eex = 900x10° x 24% 3600 : (s 23lls P:Ez—f:m: o = PAt il
0.25 Epey = 7, 776x10°J 1an5
19l Jelaall (geilhall 293 yall =34
025 025 e a15% taa o D776X10° = Bee
LS e = 107 <0 S T,
0.25| 0,25 ZH+H -5 Hetl X :0sial Jaie o maasall 7 L) delis dales—1-T11
THHH > Hetgn 058 Z=0 15 A=1 and Gagual BalaadV) (il Gaaday
(4 He) psalel sl Lyl a3l —2
0,25 E, MeVv .. . . .
E, (3He)=28,4MeV 2 A( He) = 7,1m-u§w\@>-mwbgﬂ
0.5 E (3He) =[(2m, +2m,)-m(3He) [xC? :Lud :aplell slys A - liiad -
E, (5He
m(‘z‘He):Z.merz.m1 M Sl
0,25 28,4
4 . . 4 oA
m($He)=4,002511u: 23 m( 5 He) = 2x1,0078+ 2x 1,0087—@_) gl
topdaill 2Ll el oo 8y ) 8l Cilus =3
0251 0,25 Fogial (ade (s Kcr‘fﬁ A JEfib:ch_Ezi:Ec(gHe)_Ez(le)_Ec(fH):L‘:’ﬂ
E;, =17.8MeV ::  E, =284-(11x2)—(2,8x3)
Cpmadiall Gopdaill e Al (goluie gde e 8y paal) dildal) Gl —4
(FH)Lsl 23l (glualls (2H ) dugil JA::}A N :cus By =N By iludl
0.25 m'=m(7H)+m(} ) ( )+— M (TH) sl
0,5
mI.NA N 2 3 £
= 10 m=—./_(M(;H)+M(;H)):s
M(ZH)+M(SH) 558 N, (M(EH)+M(2H)):
0,25 . 1x10°x6,02x10%x17,8  : _. m'.N,.E,
E.L = ! '~ E. = ~ YA —dib : s g2l
tibr 2+3 L..s fiby M(ZH)+M(3H) UA:‘}"J
E.p =214312x107 MeV : 25
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HAEN] u_.}a.:u\ CQLYB JM‘){\ g&\.&ﬂ u}.'ds.‘ dS O b);.d\ PR Q)Ui.i ZJ}LJ\ 238 M _5

0,5 0;25 Ecib :17’8_> E(ib =3,56 MeV :j Ecib =17671_) Ecib =O,746 MeV
095 A 5 YA Nucl SA 236 TA Nucl
’ I 8 pad) 8Ll e Cilye et a5l 2 Leatl) Jels (e GsalSs UK 8yl AU o gl
(&l 07) =S ¢y pail
telall aa g i) aas Jelds dufps -1
s Al Qles —1-1
0,25| 0,25 m,=0,122g :as¥ m, =5x10°x0,2x122:l m=CV.M Ll
0.25| 0,25 conln g SN (hae ddasdgy my =0,122g ALY o3 *
hal el e 408 gy 200ML Lginas Ljle Alaga 3 ARSI o30 ¢ 520 *
Jas Jslaall 255 5 Sball b Dle 1 labal) sladly i 23 DL =53 *
0,25 CeHsCOOH ;) + H,Q,) = CgH,COO, + H, O, ibisiudl (aes Plail dlalaa -2
(CsH,COOH /C;H,C00") ) )
tleaa il i)l Sl @ galul—mes Jeldn 4l ol —
0.5 (H0" /H,0)
0,25 Jelin g 13) Jelal 13ga dulll L8l Gulud ) Jo¥) A8l mes (e s JEDI Gaaa
R TN
Jelal Alalee C;Hs;COOH,, + H,0, = C;H,COO,, +H,0,
0,25 0,25 e (mol) ?ﬂ\ salall QL._.).A.S
-0 x=0 CV 5, 4, 0 0
t X CV -x - i X X
t, X CV -x, X X,
1 = Ao | HO' |, + 2 o0 | CoHsCOO™ || taslsS 01silE (0
0,5 0,25 X X Ao +A ] .
O =’1Hgo*'vfJF;LCGHSCOO*'Vf = o= VCBHSCOO - X 1)
—2 —3 . V
0,25 X, =1,06x107*mol 1 aa3 X, = 2,0310 ><0,2in.30 tuagailly X, = il 1diag
(35+3,24)x10 Ao T emcoo
4 . X X
T =%:L§\ T :_fzﬁ Pl i Algdl) aadl) dust Qs =5
025 0,25 St Ko

Al e elall 8 aDlal Cainia ans cligyill paes oli g <10f lam 7y =0,106: 353
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[HO" | [ CHLCOO" |

K = Llual TKOlsl) culs 5lae —6
[C,H.COOH]. - ol 8
2
0,25 ( X j
X2 : \Y X2
= i K= = 22281) Jgan (pe (gl
V(CV —x,) VX~ (Vx| 22 On ool
Vv Y,
0,75 2 ) H.0' | [Cc,H.cO0
A Kaz[ 0, Gt l:K:u@s : Ka wlea —
V(CV-x,) ~ [CsHCOOH |,
0,25 (1,06x10)’
Ka=6,28x10" :aa1 Ka= : s gaally
0,2(5x10°x0,2-1,06x10") s
: pKa(C,H,COOH / C,H.COO") wiluea. —
0,25 pKa(C,H.COOH /C,H,CO0 )=4,2 :sl pKa=—logKa : lual
gyl paan dylaa 11
025| 025 e pH I syl —1
sbaes 4iplae 3k oo 5SaN Jpene e dslaal (s3lall dpaS) S5 2t 5 Lia Cangl)
RS aglae
CoHSCOOH , +(Na,, + OH ) ) = (Nay, + CH.COQ,, )+ H,0 ) 1ostall Jelis Alstas =2
0.25) 0.25 C4H,COOH,, +OH, = C;H.CO0, +H,Q,, !
bl Jeléd Ko laal) s =3
[ CH.COO" | [HO ] . [ C.HsCOO" |,
_ f v f e K=
[CH,COOH], [HO | [HO"] 7 [CsH.COOH], [ HO® ]
-5
0,251 0,25 K =6,28x10°: :a8 K=% gl K=E—Z e
AU Jeli s plad) Jelin o patiesd K >10%: of Jasdli -
0,25 tladl) Slel) gsilly laall Slaal g gl g 06 ) Abaial) o ¢ IS AL Cpes —4
0,5 A fiasS i iy (Jlang e
0,25 - E(Ve =12mL, pH =7,6) 253 Ly : 381K dbas culdlas) -
rebigyall b dlig il (aeal C, (Jsall 5850 lea =5
Ca _1010212 u.a..".}a_\n.i Ca'\/a :Cb'\/bE - Ca =% :Ujsf 351533\ e
05| 025 Va
C, =12x10°mol.L " o
0,25 C,=01464g.L" :an sl Cp,=MC, :lual : K<l 3€50 -
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16l C,=0,1464g.L7 58 silaall (Al g yiiall 8 clig il maad Y S5l

0,1464 — 1L
0.25| 0.25 m'=0,2928¢g = 0,3 :4ias = m'=0,1464x2
m 2L
coblly el eladl agas 8 bl (linills
LA sl —1-7
Yoo = oV t4iag OH ™ 58 daall Jeliall of (o V, <V 105 V, =9mL aaall dilia) aic
0,25 X, =GV, —n, (OH‘):@ N (OH ) =C\V, — X, :pdll Jsan (e Ll
Ll.\.ﬂj
0.5 X GV (OH) gy, (OH- )_ [OH "] (V,+
f Xmax vab vab vab CV
0.25 [OH"], (va+vb] 104 (va+vbj 10 ><10"14 WV ]
7, =1- X =1- X =1-— -2
C, v, C, v, Ry
pH
T, =1- Kelo (1+\£] 1diag
G, Vo
2\3\.44:}” 0da dic T Gl -2-7
14 1 4.8
05| Tel éblo [1+120J oassilly pH = 4,8:35 Ol le LEAYL ¢ V), = OmL Ll
0,5
0,25 7,=0,999=1 :axd
ol and el Jelis 95 V, =9mL aaall dilia) die 4l gt —
C-’)‘M 8 saa)giall ALasll 23 3815 =37
0,25 [H,0" |=1,58x10°molL "1 250 [H,0" |=10" =10 Ll :[H,O" |*
0’25 _ 10 -1 . — H 14 4,8-14 *
[HO |=6,31x10 ®mof.L! :2x: [HO |=10° 10°% 1Ll :[HO™ |
X . =9x10°mMol 14y X =107x9x107° :Lﬁi X = GV, 1 e Lae Ll Na*]*
1 0 25 4 1 . + 9X1075 i + Xinax .
! Na'|=825x10*molL:ani [Na' |=———: [Na" |= : Ual
[N |=8,25~ = [Na =g [N V4V,
[ C;H.COO" |=8,25x10“mot.L ¢l [C,H,CO0™ |=[Na" |l Jgax (sai[ C,H,COO™ | *
tuasgnilly [CH,COOH | =CV, — X, tatll Joaa (3 Ll :[C,H,COOH | *
0,25 [C,H.,COOH | =111x10°mof.L }: 2a3 [C,H,COOH | =1,2x10° -9x10°®
pH = pKasSs 381Kl Ciual aas xie 1 pKa(C;H,COOH / C;H.COO™) aaas —8
0,25| 0,25 PKa(C,H,CO0H /CH,CO0 ) = 4,215 ) e Aal ade Jlinly Yo/ = 6mL Lual,
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2,5

0,25

0,25

0,25

0,25

0,25

0,25

0,25

(Bl 07) :eaail) Gupatl)
ol D (07) 5 (0X) Guassall ig Al dalyy —1

P J&l 53 135540l 55l POVEGE > PR TN 1 PEN R . AN T. PSSt NS U PPN
P=ma :f g Y Fec=ma : st S gl by
:J.e¥) zod)

(a,=0e=m=0) :of o lea ma, =0 :aai (0X) snall (385 Llauyl *
P YIS el Le¥alea 5 (0X) onall (385 daliiia daifive ASal) die 5 agane goledll of (6

v, (t)=v, :l aX:d;X=O—>vx(t)=cts:v0X=v0 tde yall doiadl) dlaleal)

X(1) = Vpdooi(D) 1225 %, =030 L vx(t)z%:\/o_>x(t):v0.t+x0:2\éb.uﬂ FRIEARIN

a,=-g=Cte 14wy ma,=—P=-mg :2ai (0z) yeaall (385 Lalauyls *

t Y a3l g alaag (0Z) psaall (385 pUail 8yaia dasiien AS)al) diag cylh gl o

vz(t)z—gt g az:dvz:_gﬁvz(t):_gH%o :de yedl duiayl) dlaledll

z=h ol v ()=—=-gt > z(t)=—%gt2+z0 p A8laall 43ie3)) dlolal)

z(t)= —% ot° + hy..(2) pad

om byl (2) b ol €= 20+ (1) il £ Qe #
N - V.

0
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!
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WV, =Vi.sina#0 s g gl 3
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2
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