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LV =200 o 2 Gaidl e

OB e

. x =0.042mol
0.25x4 A dglas ol) Allall 8 a3l Jgan (8 (i s2illy
eyl ~ 0.3 — 3x 0.1 —2x 2x 3x
t =20s 0.174moL 0.016moL 0.084moL 0,126mol

iy 6=C. AH30* +(3x)/V Acy*2+(0.1-2X)/V. Aoz~ 43es

S ol

P 5 ke [

o=[H*]Ans + [NOs-JAnoz-+[CU?]Acus2
6=42.14+169.2x

3 .

Al
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REGIVEN | RVNLN

Jsaill ziaiall gla ) -sausi Jelaill e 5 pmall Ailadll LU (6
C2H204_(aq) = 2C02(g) + 2H+ + 2e”

Cry030 ) + 14H + 6e~ = 2Cri0) + 7TH,0

. €050 + 3CoH 04aq) + 8H™ = 20105 + 6C0; gy + 7TH,0

el pxis Jyaa (7

Cry0200q) + 3C2Hy04(aq) + 8HY = 2C13h) + 6C0,¢) + 7H, 0

C1Vy

C,V, 3 A5 0 0 3 A

C1V1 — X CZ Vz - 3x T’_)é)'.’ 2x 6x T’_)SJ"‘

CiVy —

Xm C,V, —3x,, | 34| 2x, 6X,, 5 A 5

Verdt )(ZOmin) = —(

Vergh (20min) =

Dok el (8
Lt = 20min Al & Crity )lsd JSEde ju (o

PVco,
RT

. nCOZ - 6x (‘M‘ d}h C}Aj . TlCOZ -

PVco, . PVco
X = —2 4daygbx = —=2

6R.T RT

dn(cr2?
Vst = ( (aq)) Lyl
(aq) dat

d2x dx
Vepd+ = = =2—
Tag) dt dt dt

4PV coz
_ ,dx 6rRT ) _ P dVco,
(aq) dt dt 3RT dt

P dVco,
. UC 3+ ==
T(aq) 3RT dt

P

dVco, 1,013x10° ((500—340)x10-6)

3RT \ dt )t:ZOmin "~ 3x8,31x293 20

1,013x10° (160)(10_6

) = 1,1 x 10~3mol/min.
7304,49 20

t = 20min 4daall) & Jeldll dpaaall de il ~lEG) (5

3+ )\ _ . _ 1ladx
n(Cr(aq) =2x Wil v, = —
3+ 3+
S id"(cr(aq)) diay, x = "(Cr(aq))
CYvol T ooy ar ' 2

S ol
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WWW.DZPEN.COM *


https://www.dzpen.com

- Upot =

1
— V3¢ = ——————
2Vr CTag)  2x100x1073

= x1,1%1073 =55 x 10~ 3mol.min~1. L1

Xy, sebae Y aasl (

P.V£(COy) n PVco, .
— e L = =2 (1)
m 6R.T ‘53 X 6RT

1,013%10°%x576Xx10~° _
m = =4 x 10~3mol
6x8,31%x293

ti/n Jelall cauai (0 (7

__ 6RTx . __ PVco,
Veo, = Jx =——=
v _ 6RT(™B)  3pTa,
Veo, (t1y2) = > p
_3X8,31x293x4x1073 —6..3
Veo,(t1/2) == ymeres— = 28843 x 107°m

by O e W& Vi (t/,) = 288,43mL

. t1/2 = 7min

nr(Cr,0505) = CiVi — xpm = 0,2 x40 X 1073 — 4 x 1072 = 4 x 10 3*mol

. CZVZ — 3xm =0 L;L“:SLU sl JQLSSA.“ 9 CZH204-(aCI) oliza

3x;m _ 12x1073

.C, = =
27 vy, 7 60x1073

= 0,2mol/L

. Veo, = 360mL oSt = 10min daalll xe

__ PVco,  1,013x10°x360x10°°

X = = =2,5% 10"3mol
6R.T 6x8,31x293
n(Cr034q) | M(C2H20uag)) | n(Cricy n(C0,)
6,5% 1073mol | 45X 10 3mol | 5% 107 3mol | 15 X 10~ 3mol
4)(p il
delal) aast Jgas (1
$208aq) + 2liaq) = laag) + 250i(aq)
t = O C2V2 C1V1 0 0
t 62V2 — X C1V1 - 2x X 2x
tf CZVZ - xm C]_Vl - me xm 2xm
Hdl 8
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<> e

X Q_AL;.;S(\ Al Ao s (2
L)y =52 Of Baadl aail) Jsan (e

[I;]f = 50 X 1073mol /L bl s
Xm = [Iz]f(V1 +V3)

Xy, = 50X 1073 x 200 x 1073 = 10~%mol
Xy, = 107%mol

(3) Olall ) sl Jeldially (1) Glall (881 sal) Jeolitall 45laiY) 3alall 40aS - s (3
n; = 150 X 1073 x 200 x 1073 = 3 X 10™?mol

nz = 50X 1073 x 200 X 1073 = 10™%mol

.S, 0% deliidl 335 (3) o) o o (4
Caad) Jelind) 385 (3) ol

n(S,027) = C,V, —x,, = 1072 = 1072 = 0
. §,02™ Jeliiall G 51 (3) Glall e

C1V1 - me - 10_2

3x10~2 . -2 -2
6 =20 = 03mol/L  «es €; X 0,1-2x 1072 =10

. C, = 0,1mol/L Jius C, = ’;—mmj CVy — % =0

t = 0 Akl vie \giad cual ¢y, = — 2 Gl (ks Jeliall daaaall de ) o o (6

2 dt
1 dx
- Upot = V dt
dx Vrdll™ dll~ 2 dx . _ CV,—2x
dt 2 dt dt Vr dt Vr
b 1 dx 1( VTd[I_]) 1d[I7]
vol = U0 T\ 2 at )T 2 at
1d[I7] ..
Uyol T2 di Ay

__l M __l 80—-150 _ -1 . 1
Vo1 (0) = 2( n )t=0_ 2( - )—4,37mmol.L .min

Vo1 (0) = 4,37 x 10 3mol. L™t min™?
5) ool

.5 H26204(aq) + 2Mn04__(aq) + 6H(-th) ZMn(aq) + 10C02(g) + 8H20(l)

cdelal) & Gulalall Ox /Red olsldl (1
Sl ol
‘# AR g (s paady 1 JELY) WWW.DZPEN.COM %
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® = e

.(MnOZ(aq)/Mnf;q)) S (Coz(g)/HZCZO4(aq))

. Jeladll PRLE BEEEN (2
No(HyC204(aq)) = C2V, = 0,1 X 0,5 = 0,05mol
no(MnOy,q)) = C1V3 = 0,06 x 0,5 = 0,03mol

5 HyC,04(aq) + 2MnOy,yy + 6H(,y = 2Mnfly +10C0,, + 8H,0(,
0,05 0,03 585 0 0 585
0,05 — 5x 0,03 — 2x 88 52 2x 10x 585
0,05 — 5x,, 0,03 — 2x,, 5852 2%, 10x,, 3 85

1o(H2C204(aq)) =20 _ 901
5 )

no(MnO3ag)) =29 _ 9015
2 2 ,

no(H2C2 04(aq)) + Mo (MnO;(aq))

5 2
[CO,] = 0,15 — 5[MnO; ] :tiball A4l on (4

el Jeas e

(Do, [Mn0;] = 2225 = 0,03 — 2x

(2)..rn.. [CO) = =2 = 10x

Q) Pumsm x = SO (1) e
10y = 10 (03-[MnO7]

[CO,] = 10x = 10( - )

[€O,] = 0,15 — 5[MnO;] s

LBl Jelds dalea (5
MnOyaq) + 8H{g) +5e” = Mn{g +4H,0q)
2+ 3+ —

Fe(aq) = Fe(aq) +e

MnOy(aq) + 5Fe(aq) + 8Hag) +5e™ = Mnigy) + 5Feag) + 4H,0q)

VO}CAJYJJVE ﬁlﬁﬂ\muw\ L;ﬂ_u]\ Laall uu)ﬁdjh.ae;;a‘)\_\c C“""““ \(;.H ﬁ\iﬂ\u‘)& (6

IMnO, |

- (5 e S el (55 S e

_ ng(Felt
n(Mn0g ) = ")
CVg

Hdl 8
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5[Mno, |V,
.VE= [ C4-]0

.t = 905 ddaalll xie €0, JSiil Laaall de o)l (1
.[CO,] = 0,15 — 5[MnO; ] 48l

d[ZfZ] — _5 d[MTlOZ] Cghl&‘ﬂb

Vy = 2% W0 gaya)
(o
d[Mnoy] _ € avg . dVg _ 5Vo d[MnO;]

= o Ve _ Gl
dt 5V, dt dt c dt
d[CO,] d[MnO, ] C dVg
V. = - 55 = --5em
voL ™ dt dt 5V, dt
_dlco] _ _ cave
Yol =~y T TV ar
_ 025 /-21x107%\ _ —4
Vool = 0’01( = ) =583 x 10 mol/s L
Vyo1(COZ) Vyo1(COZ) UVOI(Mn(a ))
. Uvol(MTl(aq)) = % ‘5 llo 2 — - q

Vo (Mnly) = — 5831078 1,16 X 10~*mol/s. L

_waheﬁtl/z Jelddll cani ey e (7
el aeni ot Jelail) 2085 ¢ g1 o 53 a3l s £y el Caual )

. x(tl/z) - me
Xm = 0,01lmol 450,05 — 5x,,, =0

[MnO;];,,, = 0,03 — 272 = 0,02mol/L
5[MnOgle, ,Vo  5x0,02x10
Vi (tiy2) = c == ozs = 4mlL
Ol e
t1/2 == 54‘5
6)Cm ail)

¢ o by Jelill ol L yad SHI (Say caS (1
L5l Jslaa e ke Gt gl Lma i [, J ) o) sl el

delall a8 oilasidl Ox /Red ol (2
. (I ,/1I") s (H,0,/H,0)

sno(7) = 1,0 X 107%mof sny(H,0;) = 2,8 x 107mof o) 33 (3
.ne(H30%) = 6 X 10 3mo?

nO(H2 = (,V, =56 X 5,0.1075 = 2,8 x 10 3mo?

Rt
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Fa ¥
no(I7) =C,V, =2x%x10%x5,0.107°> = 1,0 X 10~ ?mo?

H2504 + Hzo == 2H30+(aq) + 5042,_(aq)
C3V3 2C3V3 C3V3

no(H;0%) = 2C5V5 = 12 x 103 x 1,0.1076 = 1,2 X 10~ 2mo#

Xmax be Y Al aaat 4 ALesl Jelil) a3 J s (4

H,0,(aq) + 21 (aqg) + 2H3;0%(aq) = I,(aq) + 4H,0(?)
t=0 .V, C,V, 205V, 0 5 3
t C,\V, —x C,Vy, —2x | 2C3V5 — 2x X 83 3
te C\Vy—x,, | CV,—2x,, |2C3V;—2x,, Xom 33

. xm - 2,8 X 10_3m0‘£ 4-.\“‘} C1V1 - xm == 0 g_sjtm-’j (H202) EL) sl d‘:w‘

0 = 4,02 — 845x A8l Gias ¢ daalll vie g 3l & due il LBUY G o 238l Jgaa D (5
. (S/m) e 8 AU g | (mof) Jsab Jelal) 238 x Cua
Vp=V,+V,+V;=50.10">+5,0.10">+ 1,0.107¢ = 10,1 X 107> m3

o = AI—[I_] + AH30+[H30+] + AK+[K+] + ASOZ_ [5042__]
o=

6x1073 )
10,1x10~5

1072-2x
10,1x10~5

1,2x10 % —2x
10,1x10~5

1072
10,1x10~5

7,68 x 1073 ) +35x 10-3( ) +7,35x 1073 ( )+8x1073(

.0 =6,1—845x 2

Cdsaill Al B dge Sl LU g L) (6
o; = 4,02 — 845x,,

. 0p = 6,1 —845x2,8%x 107 = 3,734 §/m

Lo = (1) el AV dae il LB )y (-84 sl Jia (7
by Jelll G G ypas (]

Xm
0, = 6,1 — 845

2,8x1073

or,,, = 6,1 — 845 X

- Oty )y = 4917 S/m

S ol
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* = 0 0=

cty = 3min O o

1 do : T - :
= — — vl s (B PEVEEN TS |3 e o
+ Vwol 845V dt Jil) (e i€ Jelall e ol B ke o) O (<
1 dx

Uyol = Ve dt
.0=6,1—845x Ll

o120, D g gy
dt 845V dt dt dt
_ldx _ 1 1 do
Yol = = (_ 845V d_t)
_ 1 do ..
- Vvol = sy ar s

ct =0 e Leaallde Jull dad mof.m™3. min~?t sl Gla (7

1 -6.1 _ o
- Upot = — ( ) = 5,49mof.m 3. min~?
845%x10,1x10~> \ 13

7) Cmaid)

s Je il G oy b yad BN (1

5 Iy/17 sl aws, Jelial) il ¥ gos e o Caolall play Y1 530891 Jelii Alales 81 (2
.Zn*t/In
Ingy = ZnE + 2e7 1S dieail) Aliladl

- Lygaq) + 267 = 2U5,) igls 5N Lieaill Asladl

. IZ(aq) + Zn(s) = 21(_(1(]) + Zn%;q) . &BJ Y }BJMS‘\}“ d.cm Adalzae

Nzn = VI[L]+ ;0 — CoV 28 o el Jsaa e lalaie) (3

n
Lag) + Z0is) = 2liaq) + Zniag)
t=0 CoV Mo 0 0
MZn
t CoV —x Mo _ 2x X
Mzn
te CoV—x, | Mo %y 2%, Xom
MZn
Nyn = ;/In;n — X e (1) 2 a8l Joan (e

L] =2 (2) s,

Sl ol
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(1) G oasm x=C)V —V[I] 23 (2) e

Nzn = == (CV = VIE])
gy = VI[L] + mZ"n — CpV 2

A ALY e aal(2) 5 (1) oSl e lalaie) (4

Al Jeldiall zlaial (1

. IZ(aq) 9 KPOAY d‘:w\ ‘_.‘JLALU 33‘-’)—’ d‘:u:\-ﬂ Zn(S) ui LA (1) UL..“M e

Ngn = f(1) Ol dalea LS (¢

IS (ye aililae Tasall (o yas ¥ aiins Jad o 3 e s (2) JSa) oy

Ngn = a[lz] +b

Lo e g G
. 0,05-0,02
.b=002 & . a= 01t =0,2

.Nyzy = 0,2[1,] + 0,02

.Co sV ¢ Xmax U‘Mﬁsah (z

.my = 4 X 0,645 = 2,58g

me 129 _ 258 12

® — 198 x 10~2mol

*m = My T Mg 65 65
. Xy = 1,98 X 10™2mol
nzn = VIL] + = CoV .. (1)
.MNzp = 0,2[1,] +0,02....(2)
(2) 5 (1) o by
.V =02L
L= — C,V = 0,02

Mzn
3,97 x 1072 — C,V = 0,02
€y = 200 _ 985 % 102 mol /L
Sl o
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C——
-t1/2 Jeldll Cant () (o
Lty s 22— 1 935
tyg =225
Vol = X I G015 el Lan Je il danal Ao sl o G (5
Vol = %%
Ny = ;Z"n —x

- ool Aol 5,A N0 5 jlal) BlaLal

1 dmg, dx
Mg, dt dt
dx 1 dmgzy
“dt Mg, dt
v _lax 1 ( 1 dmZn)
Vol Ty g Ty My, dt
- Yol VMg, dt

t =0 Adaall vie Jelall ipeaall de yudlied Coval

_ 1 dmzy _ 1 (-258
Upol = — X -
V.Mzy dt Ji=g 0,2X65 \ 64

Vo = 3,1 x 10 3mol/L.s

8)(m aill

sl dualall Jlesll Jsaill 8 glalall i) of cadle 13 (1

(T2(aq)/ 1aq)) = (S208(aq)/SOtag)

Cdealal) el U aill zdaiall duela HY) 5208V Jelds dalae (ST (]

. 21(_aq) = IZ(aq) 4+ 2e7 32800 ddiail) dalall

- S,0500 267 = 25055,y ¢ gl Adaalll il
2— - 2—

. SZOS(aq) + Zl(aq) = 2504(aq) + IZ(aq)

S ol

‘& a5 peady 1 AN
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CJeliill anii Jgan el (G

-5205(_4161) t 2l = 2502(_6161)"" Iz (aq)

t = O C1V1 C2V2 O O

t C1V1 — X 62V2 - 2x Zx X

tr CiVi — xm, C,V, — 2x,, 2Xm, Xm

s okl e lalaie) (2
asmlisll 3 Jolaal €, (A sall 38 5l gisiad (1

no(I7) = 2 X 107%mol 25 gl (w
c, =29 o (17) = G,V
L2 T T T e o VAY)

2%x10~2
. CZ =
0,2

= 0,1mol/L

ol Jelatl) o Lale sl Jeldiall sas (o
- $205qq) 2> Jeliadl Julls a5y Jeliia g [~ deliiall of el glall e

. C2V2 - me ES 4‘ X 10_3

_ CVp—4x107%  2x107%2-4x1073

m 2 2
. Xy = 8 X 10 3mol

ol e (3
Ct = 1min daalll xie (I(_aq)) Sl 3 ) s oA e A il (]
an;-
dt

.UI—=_

. dn;- —-16%x1073
v;-(1min) = —( d ) == (—)
dt Jt=1min 2,8

. v;-(1min) = 5,71 X 107 3mol. min~!

ot = Imin idaalll xe Jeliill Luaaall de jud) e o)) Lle Jelall a7 ASI anall 40 an ol (0
Vot = 9,1 X 1073mol. L™ . min™?1
_ 1ldx
- Upot = V_TE
. n,— = 62V2 - Zx
Sl S’b
y& AR g (s paady 1 JELY) WWW.DZPEN.COM *
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_-:'*-_-——
an;— dx
1 — _2_
dt dt
an;— dx
UI— -_ ! —_ 2_
dt dt
dx _ v~
“dt 2
ldx _ 1v- _ v~

UV = —— = =
vol ™ yae ~ vy 2 2Wp

_ -3
V. = VT 571x10 = 0,3L

T ™ 2v,0  2%9,1%x1073

. Vy = 300mL

LGy Aol o385 5 apanlill i S0 S5y Jsladd 1, amal) e il (&
'Vl =VT_V2 = 100mL

) 5203(_6“]) 52 ) Jelaidl

.Cl=’;—Tgmujclvl—xm=o

8x1073
. Cl -
0,1

=8x 10"%mol/L

el e Coai Jeldill ani ¢ g o 33U el sty y Jeldl Caal ga)

x(ty) =

- (ta)2) = M Ay e £/, Alsalll die 35l 3 ) 58 5ake dasS o 0 (5
Tll—(t) == CZVZ - Zx(t)

nl—(tl/z) = C2V2 - Zx(tl/z)

n-(tiy2) = Vo — Zme

_ ZCZVZ_me _ 62V2+C2V2_2xm

. n,— (tl/Z) —_— > — 2
_ noU)+ne(I7)
. Tll— (tl/Z) — —2

: n,—(tl/z) = ‘sz = 12mmol

3 tl/Z = 0,75mln
Hdl 8
‘# AR g (s paady 1 JELY) WWW.DZPEN.COM %
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9) ¢y sail)
24l + 6H30(+aq) = 2Al§;q) + 3Hy(4) + 6H,0(;

delill a3 Jpon Jias (1
m _ 27x1073

no(Al) = - ==———= 1073mol

no(Hs0(,) = CV = 0,012 X 20 X 1073 = 2,4 x 10~*mol

24ly + 6H30(, = 2Al(3;q) + 3H,y + 6H,0(

t=0 1073 2,4.10°* 0 0 530
t 1073 — 2x 2,4.107* — 6x 2x 3x 33l
tr 1073 — 2xf 2,4.107* — 6x; 2xs 3xs 33l

sl g(6) e sl AU e (2

La(t) =2 H30%] + 2,5 [AP*] + 2 [cI7]

H30+[

. o(t) =—1,01 x 10*x + 0,511 : ol o= (3

.o(t) =35x 1073 (2"“0_ _‘56") +4x1073 ( 2"_5) +7,6 %1073 x 12
2x10 2x10

o(t) = —1,01 x 10*x + 0,511 2
.t = 6min Al v AIFE S 5 H300,,) 1 0e J 53l 48 (4
o(6min) = 0,29S/m o5t = 6min e Ol
.—1,01 x 10*x + 0,511 = 0,29
. x = 2,2 % 107°mol 4

n(Algsy) =2x=2x2,2x107° = 4,4 X 10"°mol

n(H300,,) = 24.107* =6 X 2,2 X 107° = 2,4.107* — 6x = 1,08 X 10~ *mol

1 do . . . .
= —————— X — AL daat Al o8 8 Jelaill de 3
v 1,01x10% dt e T (5

dx
dt

Sl ol
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. O-(t) =—1,01 X 104x + 0'511 EJL,\,J\ L

dx 1 do a . do 4dx
— =X — A= =—-101X%x10"==
dt 1,01x10%4 ~ dt ks dt dt

1 do .
V= ————— X — 4
1,01x10% dt

1 do 1 0,43
o= () = < ()
1,01x10% dt/ i—emin 1,01x10% 18
v = 2,36 x 10" ®mol/min
10) " pail)

. (H307,CI7) Ossonel 58 e olae (Am = 0,129 WS o5 siaall (10 Aaddd guad
CH;0%/ H, s Mg?* /Mg oiflill Jlesindy Jeliil) alaa (1
5 ddaill Aalaall
Mg = Mg?* + 2e~
&BJM daaiail) Adaladl)
2H,0% + 2e~ = H, + 2H,0
Mg + 2H;0t = Mg?" + H, + 2H,0 el alxs
(ebe Y a3l Aad Clua g 23810 Jgaa (2
m _ 0,12

Tlo(Mg) = M 24 = 5x 1073mol

no(H;0%Y) =CV = 0,5%x40x 1073 =2 x 10™2mol

Mg + 2H;0" = Mg** + H,+ 2H,0
t=0 5.1073 2.1072 0 0 8k 3
t 5.1073 —x 2.1072% — 2x X X 3L
tr 5.107% — xf 2.107% = 2xf Xf Xf 8l

 Xpm =5%X1073mol 4w5(5.1073 —x,, =0) Jubs Mg s sl Jeliidl
Pl Jeladll 1 o oy (\

Sl ol
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Vi £ .
.n(Hy) = VLA;L-H;JJ n(H,) = x of 2aadb axsil) Json g

_Ve(H) . __ Vu,
Xp =y e X =90

Vi(Hy) = 120mL bl e

_120x1073
. Xf = >4

_eu Jeladl) ‘_.‘JL"JL:} Xf = X u\.la;)u

=5 x 10"3mol

Al e Al el e dile Uleas (3l Gl (e Leadiiins dan jad dad i 1 A0l

) Jelaiall elginl (38 5 Al g axsill Jgan (e Lgale Juanis 4y )i dad x

. . . ™ 1 dV » .~3~‘ tar bt “ o T
t =0 e de jull s2a Ol o5 ¢ 1vvol=m>< d‘zzdmgg&dcww\@ﬂ\u\w(g
dx 1dVy, .. . . ey s VH, . 1dx
== — 72 s dlalaal s Wish vy = —2 Ll = -—=
“dt vy dt ook B x VT2 Uvel Ty
Voot = 24 = 1(L L)
“Uvol Ty ar T v \ny at

1 dVHZ .
. D = —X LRPY
vol = yuxv " dt

__1 dVu, __1 68\ _ -3
Vyol(0) = VmxV X ( dt )tzo 2440 (50) = e
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OOV Al e g ol x ol €5 Vil Jlaninly Je il o8 Y saa oL (3
HCOOHwgy + H,0qy = HCOORg + H30(

t=0 cV 3L 0 0
t CV —x 83l X X
tf CV — .Xf 331—),_}:\ Xf Xf

[H30% (a@)]s € : ¥y dualad) Jeliill el il Lo 7 5 ke (4
CV —xp =0 J8s HCOOH gy 5» 3> Jeléidl

=CV

-xm

2ty = [Ha00q)] V s [H;00,q)] - = o5 s

T=2L wal

Xm

. [H30<+aq)]fV _ [H30(tzq)]f
f cv c

[H30&Q)]f
. Tf = T

fiiing 1 , 7, da el (5

+
[H3O(aq)] f _ 107PH 07346
T —_— —_— —_— —_—
f C c 1,0x10-3

I

I
—_
9

(=]

S

(o)

. Tf = 0,35

_q:m'aumdd\umm}euﬁbdsuﬂ\&umjff<10155;)&

10~2PH e 5 . e . -
QT,fzm &L«Sw&@&ﬁ\@}@\uj\ydbmdsw\ysQr'f DJL}QQ\Q_L_LI\ (6
_ [HCOO(_aq)]f[H3O(th)]f
rf [HCOOH (aq)] ,
i CV—Xf . Xf + _ —pH e .
[HCOOHqq)| . = =C—f=C—[H;00p] =€~ 107" ol dyom 0

0 __107PHx107PH
Cenf T c-10-PH

Sl ol
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_ 10—2pH
- Qrp = coem

.(HCOOH(aq) /HCOO~(aq)) 48l da saal) culi K, dad z il (7

4600%0) [0,
= Qr,f

¢ [HCOOH@g)],

10~2%346 1,2x10~7 _
Qrfz = =1,84><104
’ 103-10"346 0,653x1073

.K,=184%x10""*

2) &l

Ll & Gmeall 138 413 e Caaay () Jelil) datas (1
HCOOH qq) + Hy0() = HCOO(_aq) + H30(*;1q)

Jslaall 138 8 saa sial) 4biasll o) 0 Aladll 4 gall 380 0 a3 (2
+ — - — —-pH _—_ -2,65
[H30(aq)|, = [HCOOGq)], = 1077 = 10

. [H30(+aq)]f = [HCOO(_aq)]f = 2,24 x 1073mol /L

[HE00H )], = 75 = € =3 = € = [0, ] = € ~ 107

[HCOOH4y] . = C—107PH =3 x 1072 — 10725 =3 x 1072 — 2,24 x 1073
(aq) f
|[HCOOH(aq)], = 2,77 X 10~*mol/L

HCOOH /HCOO~ 3l pk, i)y K, dim saall <ull ad (3
~ [Hcoo(‘aq)]f[H30(th)]f

@ [HCOOH@g)],

—332
Ko =220 L = 181 x 107

. K,=181x10"*
. pky = —log K,

pk, = —log1,81 x 10~* = 3,75

Hl 8
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.pH = 6,5
Al 138 8 (aes / (bl D QI LSl g il @l g aa e o
HCOOHqq) + HCOO(4q) = HCOO 44y + HCOOH 44

.HCOOH/HCOO™ sl pk, = 3,75

.l HCOO™ WY e pH > pky Ol

3) Cpoadl
. delall dabee 2508 (1
. CeHsCOOHqq) + Hy0(;y = CsHsCO0(,,y + H30(,

. Jelill 13gd axill Jyan (2

CeHsCOOHqq) + Hy0) = CeHsCO05q + Hs0(y)
t=0 cVv 3L 0 0
t CV —x 33 x X
tf CV — .Xf 331—),_}:\ Xf Xf

CJstaall 853 e sl 2 3Y) 381 5 (3
[H:0%p), = [CoHsCO0G),

- Jsbaall 4o il 4500 Gl
.Uz%gg\ﬂ\-};G = ok

1074

—=10"%m
102

k=

_2,03x107*
1072

.o=A H30+[H30+]f + AC6H5COO_[C6HSCOO_]f

=2,03x1072S/m

_ o _ 2,03x1072
A0+ AcH,coo-  35.1073+3,23.107°

[1508), = [CoHsCO0G)],
[H30(aq)|, = [CeHsC00(q)] . = 0,53mol/m?

[Hgo(th)]f = [C6H5C00('aq)]f = 5,3 x 10"*mol /L
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CV—Xf .
- =

[CeHsCOOHq)] . = ~F=C- [H30(aq) ],

[CeHsCOOHqq)] . = 5x 1073 =53 x 107* = 4,47 X 10~*mol/L

T el ol i s (4

Xy =CV
_ . _Xf . .

T=2L

Xm

_ [H30(+aq)]fv _ [H30(ttq)]f

i = cv - C
. [H30(tlQ)]f
=T
Hy0} -
o [ 3 (aq)]f _ 5,3x10~% _ 10—0,46i (8
f I 5x1073
. Tf == 0,11

. Jeliill 1agd o315l 4346 Aad K s (5

[C6H5C00(_aq)]f[H3 o(th)]f

K=0Qf= [CGHSCOOH(aq)]f
= B3 _ 6,28 x 107
47x10
4) O adl)
B Wl (8o sa sl S Jslaall € (sl 5S 5l s (1

C ol Jslaall 5 5 ey a3 28D C(F%

. Cp = 2T — 15.89mol /L
63

. HNOg(aq) + HZO(Z) = NO;(aq) + H30(+aq)

shidl el (e V= 990mL ana A dduiai g dale daul 50 Sy Jslaall (30 V) = 10mL s 236 (3
. .pH = 0,8 2 S Jslae e J sl
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® = e

cdealall Jeliall e el aiil) 5o 0 d0s B8 Jelal) gl sl Jsan (I
c ) ) 5

L 83l 84S B €V = CV

CeHsCOOHqq) + Hy0) = CeHsCO05q + Hs0()
t=0 cVv 3L 0 0
t CV —x 83y 3 X x
tf CV — .Xf 331—),_}:\ Xf Xf
iy CV—x,, =0

X, =CV =CyV, = 1589 x 10 X 1073 = 0,16mol

xp = [H30(q)] .V = 107 x 1 = 0,16mol
"C_dmbu‘[@\.@_ﬂ\edsﬂ\m:\mﬂ(u

_ X

Xm

T

_ 016 _

T 016

L g8 e il (aea UL U Jeldl) o) it

5) el
slall el gAY aes Jelas dalaa (1

. CH3COOH (qq) + H,0(y = CH3C00,,y + H30(,,
Jealall Jelill pill Jpan (2

CH3COO0H 4q) + H,00) = CH3CO05, + H300,,
t=0 cV 33 0 0
t CV —x 333 3 x x
tf CV — Xf BJ\-}‘}% Xf Xf

A A el G Gaead € Sl Jsall S il dad (3
= 7% uicls ¢ = 2222 dda) Guks audaicd
P =7% el € = —— A8l Gplal ol

¢ =2 =1,16mol/L

sl )5l i) 38 i)y € Ay Jelall Aslaal A8 sall K ()il A5 4 jall 5l (4

Hl 8
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[CH3C00(_aq)]f[H3O(tzq)]f

[CH3COO0H (ag)]

~ (Ims0t0),)

- C_[H3061‘1)]f

-K:Qr,f:

I pHALE &l K = 1,8 X 1073 259C 2ie o)) 5l Al dad g 5ls (5

2
. ([H30(+aq)]f) = KC ~ K[H;00,)] 45 K =

2
([Hs0Gp) ) + K[H30%g] —KC =0

2
: ([H30(+aq)]f) + K[H30(+aq)]f —KC=0
([hrgagaq)]f)2 +18% 107*[H;08,p)]  ~ 18X 107 x 1,16 = 0

+ 2 -3 + -3 _

([H50Gp),) +18% 1073 [H3080)] 21 %107 = 0
Al sl e Alilae

A= (1,8%1073)2+4x21%x 1073 =84 x 1073

_ -3 -2
. [H30(+aq)]f = e T = 4,49 X 10 2mol /L

pH = — log[H3 O(J;q)]f

pH = —log 4,49 x 1072

pH = 1,34
6) il

sl Jle ¢ bl ol (res @l glu e Jslas 8 @l s by da (1
NHj(g) + H;00) = NHj(aq) + OH(aq)
CHY 055 Sl Ay Gl @glu e Jlase 8 el saY) el

GOl e 038 55 5 € = 0,10mol /L () e 38 5 @l gadl Lile Y slae (s )38 25°C 4 (2
11,2 s sl 138 pH . Cg = 9,9 x 10™2mol /L
slaall (3 g AV 2,15l 580 55 6l dage H3 O 0 psiooned) 2008 585 0l o @
A o
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[H30(aq)|, =107 = 107112 = 6,3 x 10~ "*mol/L

OH- \|= =7 — 107 _ 58 % 10 3mol/L Ll
[ (aCI)] - [H30(-|£1q)] - 10-112 - 4, X mo / Ll g

3815 alel Jage H 0 0 el )15 58 58 Ml [H30(+aq)]f & [OHg ] ol B o
Jslaall 8 552N o) gl

sl die Jslaall dpe gil) LB Canal (3
.0 =hou-[0H1f + hyy+ INHZ]
[OH™]; = [NH/]

.0 = (hon- + hyuy )[OH™]f

[OH(_aq)] = 1,58 mol/m3
c=020x%x10"2+7,4x1073) x 1,58
.0 =433 %x1072S/m

Ck=1.107%2m LAl @l o<1y J sl 286 (4
G = ok

.G =433x10"2x10"2 = 4,33 x107*S
Jelill 13gd o) s s (5

K = Q _ [NHI(aq)]f[OH(_aq)]f
i [NH3@ag)]
. _ (1,58x1073)% —s
K_Qr,f_W_2'52X1O

7))

.R—COOH “Spa g pac s (10 0,69 shial sl (e 1l A da3 (1
sl 4 Gaesdl AV, Jlsjbe

. RCOOH 44y + H,0(;y = RCOO,,y + H30(,,

. RCOOH(44)/RCO0(, ) & %6 Lyl

_ [RCOO(_aq)]f[Hw(th)]f

- Ko = [RCOOH (4] ;
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® = e

RCOO™ .
. 1ogw 3 pKa I aya pH ] (c,a

[RCOO(_aq)]f[Hw(th)]f

[RCOOH (4] P

K, =

o lrcoog],

[#200q)], — [RCOOH@g,

[RCOO(aq)]
logr—2— =log———L
Og[ 30&@ ; [RCOOH(aq)]

[rc00],

+ —
. logK, — log[H30(aq)]f - logm

.pH = —log[H30(J;q)]f

log[Ha0r.. ] = —logk, + log ey
- Og[ 3 (aq)]f = —logk, + log [RCOOH(aq)]f

. K, +1 [RCOO(aq)]
- B Og[RCOOH(aq)]

el 0 38 i o 3 paall 208 5 yued e Jolaay W pilas 5 S, Jslaall e 20mL 3306 (2
(e LA 25°€ A )all die Aigma il 22l ) Jslaall ddla) S 2ie 5 € = 2 x 107%mol/L
. sl paeadl Jsall 58 58l 58S 5l 8 [RCOOH] Cus 3 el glall Jiiad
Al el 21 a1 58055 (el Ay ) A Adaiil) vie AlasSl) al_3Y) S0 55 loa
. H;0* < RCOO" «RCOOH

RCOOH gy + Hy0qy = RCOO0Gqy + H30(,
A Ak xie 6l 5 el Ly

PH
H = pK, 55 1 1re00%aq)], — 0w
2 p PRa 0 08 [RCcOOH 4 ]
/ (aq)
7 .
.pK, = 4,75 4
: // PRy =
1 // [Rcoo(aq)]
6 log————— = —1,37 A sl aic
A /w/ o8 [RCOOH(aq)] ’
E 2 G i) Al
i [RCOO™]
— . . . . } OOH]
27137 2 4 6 8 j‘fj
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. [RCOOH(aq)]

Hy K, +1 [RCOO(aq)]
pPH =PpKq + Og[RCOOH(aq)]

.pH =4,75-1,37 = 3,38

[H;0*]; = 107PH = 107338 = 4,17 x 10~*mol/L

[rc0070),
08 [RCOOH (ag)], =-137
RCO0(4,)
ﬂ = 107137 = 4,26 x 1072
[RCOOH(aq)]f

[RCOO(aq)] 4,17x107%
426X10"2  4,26X10~2

=9,7 X 107 3mol /L
[H;0%] = [RCO0(q)] = 417 x 10~*mol/L

. [RCOOH(aq)]f =9,7 x 10"3mol /L

.V =10mL s Sl vie Gladll o sall aaa O (3
aaall Jlaall Joall 58 5 il (1

RCOOHqq) + H;0¢y = RCOO ) + H30(

t=20 cv 330 0 0

t CV —x 33l X X

tr CV — xf 33l Xf Xf
[RCOOH(aq)] i Xf =Cq — Q;f [H3 O(aq)]

= [RCOOH(aq)]f + [H30(th)]f

. Cp=97%x1073+417 x107* = 1,01 X 10~?mol/L

6 sanl) (meall dleadll dapall (@
Al S0 g Aliadall Cainl dlipa (i) o

= C,V 4;5(, =§
n=101x10"%2x1=1,01 x 10"%mol

. CnH2n+1 COOH U“Aﬂ Al 2\3_1#4]\
Al o
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.M =14n + 46
m 0,6
n=—=
M 14n+46

0,6 =1,01 X 1072 x (14n + 46)
.n=1 45 60 =14n + 46
CJAl Gaes 8 CHCOOH o paenl iaadl dapall
8)Cp et
cdelall axsil Y gas il ¢ elall 8 JAN) (mes Ja) Aalas (1

. CH3COO0H (qq) + H,0(y = CH3C00,,y + H30(,,

CH3COOH(aq) + HZO(l) = CHgCOO(_aq) + H3O(th)
t=0 .V, 53 0 0
t C,V, —x 33l X X
tf CaVa — .Xf 331—),_}:\ Xf Xf

. [CH3€007]; < [CH3CO0H] s 338 55 Cp (S5l S8 o 383 (2

. [CH3€007]; = [H30(,)] = ’;_f el Jgaa e

[CH;COOH]; = % =C,— ’;—f

. [CH3CO00H]; = C, — [CH3€007];
. Cu = [CH3CO0H]; + [CH3€007];

Al Gaes Joladd O (Jsall 385l dad 2o Ll e alaie Yl (3

. [CH;C007 ], = H30+ =10"PH =107338% = 4,17 x 10"*mol/L
f (aq)

[CH3COOH]¢
" [cH3;c00™]f

= 23,22 ol o
. [CH;COOH]; = 23,22[CH5C007];
. Cq = 23,22[CH;C007]; + [CH;C007]; = 24,22[CH;C007];

.Cyp =24,22%x4,17 x10™* = 0,01mol/L

) K, il dad il 5 « (CH3COOH /CH3C00™) 48l PR, J) Aed sl (4

Sl ol
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[CH3€007f
[CH3COOH] ¢

.pH =pK, +log

[CH3C007]f

pK, =pH —log [CH3COOH] ¢

pK, = 3,38 — 1og$ = 4,75

K, =107PKa = 107475 = 1,77 x 1075
CH;COOH + OH™ = CH3;C00™ + H,0 o 3dxal Jel&i e (5
(Ol e alaieWL) sl ¢ a3V anal) dad il (|

[CH3C007]f

.pH =pK, +log —[CH3COOH]f

.pH =pK, j(%)ﬁagd\ggﬁﬂ\d}u\wqw\*g\wsﬂ S ol AL die

[CH3c007 ]

. [CH3€007 ] ;
= (A {1 _ = |
- Temscoom]; 1 Juks log 0

[CHsCOOH]y
Vp=20mL s E=10mL Ol o
cdal Gaes Jslad V0 aaall dad canal (o

LCV, =CpVy Sl e

_ CpVg _ 0,01x20
Ca 0,01

= 20mL

.V
9) (s aill
Alill) i o) phaddll eWll 00 100 mL & HCOOH gl (aes (om = 0,046g  \aya8 ALS s
. 259C is,0 xic 0 = 0,0492 S/m dwsl) acf Jslaall duc gl
cdelil) axi Jeaa o Lil & celad) 3 (meal) BDlad) dales (1
. HCOOH(aq) + HZO(Z) = HCOO(_aq) + H30(-|;1q)

HCOOH4q) + H,0qy = HCOO(, + H30(

t=20 C,V 3Ly 3 0 0
t C,V—x 33 X X
tf CaV — .Xf 33\-}} Xf Xf

L Cp Jslaall el 350 Gl
Sl ol
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.M =46g/mol

= 22 _ 0,01mol/L

@ 46x0,1

S e 0T, (el ) A cana) 5 Jsladll pH conaal (2
. pH = —log[H;07]
.o=A1 H30+[H30+]f + A HCOO_[HCOO_]f

o

+ — - —
[H30%]; = [HCOO ) = P

L 0,0492 _ 3
[H307 ] = GsrsaeRI0T = 1,21mol/m

[H;0*]; = 1,21 x 10~3mol/L

.pH = —log1,21 x 1073

.pH =291
_xXp [H30(th)]fv _ [HSO(th)]f
U, T T v o

-3
Tf — 1,21X%10 — 0’121
0,01

e e
g

Ciama (aes oyl paes 4oy ali e Jelill Julls 7, < 1 o) o i

HCOOH /HCOO™ il pK, iad il § Jia 13 K lsil) culi ol (3
2
_ [HCOO(_aq)]f[H30(th)]f . ([H30(+aq)]f)

[HCOOH(aq)]f B [Hcooy(aq)]f

[HCOOH(aq)]f = CaVV_xf = ta ™ fo =Ca— [H30(th)]f

. 2
K= _<[H3O(“‘”]f)
Ca= [H3 O(tlQ)]f

1,21x103)2 _
= ¢ ) _ 166 x107*
0,01—1,21x1073

.HCOOH/HCOO~ %38l K, i gaall o5 K Jiay

Hl 8
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. PK,

.pK, = —logK,

= —log1,66 x 107* = 3,78

. Cp s

iybea) Jeli diles (1
. HCOOH 44y + OHyqy = HCOO Gy + Hy0(

sl gl Plaiuly (2

. Cp dadd i) 5 ¢ 53S0 DU ( NQOH) laseall Jslas aaa (1

. pH =pK, +log

[HCOO™ ¢
[HCOOH] ¢

.pH =pK, j(%)ﬁagd\ggﬁﬂ\d}u\wqw\ﬁg\wsg S ol AL die

Vi = 10mL 4

[HCOO™ ]
g [HCOOH]f

% =5mL ol (w

Gy =R s CoVy = Gl S e
. Cp = 22220 = 0,02mol/L

L3S v Jglaall pH e (@
.pH =pK, +log {:ggg:}’;
: log% =4 bl (e sl e
% = 4 o) e LUE Py = 10mL o

.pH; =3,78+ 4 =7,78
lagall Jslaa (e V = 10 ML 2)3 ans S die Jglaall 8 s2a)giall 4Ll al8Y) 5S05 Glua (3
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. A xie
HCOOHaq) + OH(yq) = HCOO(4qy + H20(yy
t = CaVO Cbe 0 sdtﬁjt’
35\533\ e CaVO — .'X'f CbeE — Xf Xf 33\:’)-}
Al
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. [H30%]; = 107" = 107778 = 1,66 x 10~®mol/L

7 _ 107 1071 -7
. [OH ]f = Mot 1077 6,02 X 10~"mol/L
- [Na+]f = Vclf:,bE = 0'02:;10 = 6,66 X 107 3mol/L
0t+VbE

. [HCOOH]; — CaVomxyr
Vot+VpE
Xy = CyVpg — [OH™ ]y (Vo + Vpg) 45 [OH7], = 22T
VotVpE

A CaVo—(CpVpE—[OH 1 (Vo+VpE) B
[HCOOH] CVO xf: O(bbE o bE)=[0H ]f

Vot+VpE Vot+VbE

. [HCOOH]; = 6,02 x 10~ "mol/L

?Oel e Balaall o3¢l Cunliall COBIS (s AN A5 sLal) oSN C e (4

LSS 13g) Gl sl Jiae M it pHp OY Jgiusl) el 58 il o

(10) cmail)

ol il ¥ o iy ¢ ol i ol e SOl Alstes (1
NHs gy + Hy0q) = NH{ 0y + OH ™ (4q)

NH34y + H,0() = NHI(aq) + OH™ (49
t=20 CpyVy 33l 0 0
t CpVp — X 5l X X
tr CpVp — Xf 3al Xf Xf

[NH{1¢ < [NH3]p 0x oS A5 Cp (dsall 58S oo 483l 22 1 (2
[NH{]; = ’V‘—f Al J san (e
b
CpVp— Xf Xf
NH;|r = =Cp ——
[ 3]f v, b v,

“as [NH3]p = €, - [NHf]f
C, = [NH3s + [NHZ]f

ol Sle Joladl G sl 38 il dad 30a5 (3
[H;0%]; = 107" = 1071%*%mol /L

[OH]¢ % == 3,89 x 10" *mol/L
] [NH3] . .
=100 g = 1392 0
_ . [NH3] _
[NHs]; = 24,66[NH]]; 4w [N—H;] = 24,66
Hl 8
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C, = [NH3]s + [NHZ]f
C, = 24,66 [NHI]f + [NHZ]f

c, = 25,66 [NHZ]f =25,66%3,89x 107"

¢, = 10 “mol/L

T, - [OZ U G Gl e of 0w (4
b
. -4
i a8 e ey 7 = 2200 =389 1072 < 1
(NH{ /NH;) 355l PK, J) 3ed (S
[NH3]

pH = pK, + log[ NHI]

pK, = 10,59 — 1,392 = 9,2

K, =107PKa = 10792 = 6,3 x 10710

o 5 iaall Jeli Aslas (6

H30(,q) + NH3(aq) = NH} (g T H200)
[NH3] _ . R . X SN i
log[NH] 0 oS B Caat ddadi 2ie

Vg = 20mL 3 pan 410y 7 = 10mL ool 00
CaVE = Cbe skl J laal Vb ?»j\ ad -0

V, = 20mL

S ie ALessll o) AN Calide 380 5 -

OH™ ¢« Cl~ « NHy « NHf « H;0% ; 4iasSl) o) iy

NH;]
Hy]

pHg = 9,2 — 3,45 = 5,75

sl aie

pHy = pK, + log

[H;0%]; = 107>7° = 1,778 X 10~®mol/L

10—14

_ -9
5071, 5,62 x 10~°mol/L

[OHT ], =

[cI'] = 22 = 5 x 10 3mol/L

Vy+Vp

[NH] = [Cl"] =5 % 103 mol/L

[NHs] = [H;0*] = 1,778 X 10~ ®mol/L
L bl Jeladl o ) il cld -a

NH}
__ vl — = L1092 = 1,58 x 10°
[NH3]px[H30%], K,

S ol
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.l gad el J slaal) A o

slall 5 @l ) G dhany A ALl Jsaill zdaiall el Je i) dalaa (1

NHs(aq) + H200) = NHy(qq) + OH(gq)
© i e, Jolill e 7 el ol o i (2
NHz(aq) + H200y = NHj(qq) + OHyq)

t=20 CgV 33l ) 0 0
t CgV —x 3Ly X X
tr CgV — Xf 3L 3 Xf Xf

X = CgV 4y . CgV — xppy :OL_.QL“:SQ}NH“W)}AM\J;GM\

— - _ _ Xf . .
xp = [OHiq)] V s [OHGg |, = 57 e i e
r=2L up

Xm

_ [OH(_aq)]fV _ [OH(_aq)]f
Tf - CgV o Cp

T, = —e
" f T cg1o0-PH

L =— T 975% 1072
f 7 2x10-2x10-10.74 ’

.G Gdd NH () 4305 o5 e Jelidl) Uil T <1 ol Baadu

Al Cua | T, 5Cp AV el de ganall ()58 vie Q. ¢ Jeldil) S ke e e (3

0., = [Vidan ] 0G|,
"I [NHagl,
2
_ ([OH(_aq)]f> _ TiCh
Qrf = CB—[OH(_aq) ;  Cp-TfCp
T4C
_ _f"B
) QT,f - 1-1¢
., (2,75%x107%)?x2x1072 _5
Ory =K = 1-2,75x1072 1,55 %10
.(NHf /NH;) 88l pK, 4ed e 3385 (4
K = [NH:(aq)]f[OH(_aq)]f
. [NH3(ag)
Sl ol
y& AR g (s paady 1 JELY) WWW.DZPEN.COM *


https://www.dzpen.com

w__Les 0  OZZBZBDB@9@ =

[VHs @) [H30%g)|

[NH:(G‘I) f

a

_ [NHI(aq)]f[OH(_clq)]f[H3OE:1q)]f _ ke

K= =
[NHs(aq)]f[H30(th)]f Ka

.pK, = —logK, = — log% = logK —logK,

pK, = log 1,55 x 10~° — log 10~ 1% = 9,2
\\ _9N\J359baad3haah«a\£dgly;i\d3&3ﬁm
\\ 5 el 3l Anheidll Aileas) Alsladll (1
N\ NH(aq) + H30%1y = NHj ey + Hy 00

563F—-f--4--5

\Q V, eaadl iV bl pH s JSEI (8 Jleal) sl Jiay (2
iladl slall 58 Gameal (S,) Jstaxll

2 S sl pHE s Ve o) o i (i

- O siall Cpulad) 43, )l

0 5 15 V,(mL) (Vug,pHg) = (15mL,5,63)

 Cp sl (@

CaVug = CVp
Cp = SaVar _ 210715y 5o 10 2mol/L
Vg 20
. e pH Dl e 45 plaall oda jlad) 200l Callkll (=
pHe oY Jsid 5 5lS0 yaal sa 5 plaall oda jlady 5Dkl Cadl<ll
Ll 13gd il el Jlae B ol

[NHf] = 15[NH;] a8all Gaasi S aiilia) cony ) elal) ) IS (aen Jslae Ga Vg aaall a3 (o
el hal

[NH3]r

pH = pKa + lOgm
f

.pH =92 +log— = 8,02

. Vap = 14mL WS pH = 8,02 gl o

12) ¢ pail)

Al a5 (H30(q) + Cliggy ) sl o5l (mes Jslae g aalall el Jsaill a3l sl dniial
Al o
'ﬁ& bl s yaaly 1 0 WWW.DZPEN.COM ‘;I



https://www.dzpen.com

,ch\JjﬁgjbaatjjhxacfftﬁLdy\JcLﬂAlﬂaA (1
_ 3+ -
Al(s) = Al(aq) + 3e
2H30(-I;1q) + 2e” = Hz(g) + 2H20(l)
2Al(5) + 6H30(, ) = 2415y + 3Hy(g) + 6H,0(
Al Jelitd) e Q¢ xp o eadae W) a5 Jelail) paml Y sas =l (2
24l5) + 6H300,, = 2AIE5y + 3Hyg) + 6H,0(,
t=20 =T CoV, 0 0 B8 5
n1 M 0Yo JS}A
t n, —2x CoVp — 6x 2x 3x A 5
n,=C,V,=0,6.0,2=0,12mol &l
D alae Yl adEl) dad (pua
.n(H,) = 3x 23 380 Jgan (e
PV, . PV, . - TR TR,
= 3R”7§ Sy 3x = Rgz 4ias PVy, = ny RT Bl Jall o5 0
. Vr(H,) = 984mL
5 -6
= 1,013%X10°%984%10 _ 1’29 x 10_27710[
3%8,31X310
n, (H,0")=n,—6x, =0,12—6-1,29-107 =4,26-10 7 mol 3l Js3a (e Lals 2l Joliiall s

. Al(s) e):‘-"“m\ 52 ) Jelaial) olo sny, (H30+)¢Oj AU Jeladl) ol
cdeliill Lpanall Ao pull Caye (3
. e;ﬂ\ﬁh}@d&bﬂ\@ﬂﬁ)\ma d‘:mﬂw\‘&cﬂ\

. d . ry - - :
miall aaa V s vy, = —— X 2 - (AL Je il danal) de ull 5 jue S (a4l o (4

3VRT dat
 Lelal
PVi,

. 1 dx

X = balyp, ;==X —
3RT J Yvol = 7 p

dx P aVy,

“dt  3RT dt
P dVHz

V) = ——
vol = 3yrr 7 dt

e ofie pull GBEA # 58 t, = 30min Adaalll & A5 ¢ = 0 daalll & Jeldll de ju anal (5

L goeall (5 gl

P dvy 1,013x105 [984x10°

v(0) = % () = (%)
(0) 3RT dt Ji—g  3%8,31%x310 5

. v(0) = 2,58 x 10~ 3mol/min

el @ g p(30) =0 o ot, = 30min ddaslll v
S ol

!& a5 peady 1 AN

WWW.DZPEN.COM a


https://www.dzpen.com

<> e

Gl oy e el (G Alladl) Cilasliaill sae (il L) (5 senal (5 siall e e ull AN aa
C clelaall iy 58 )

el de 358 A sl (6
Ny = 2%, = 2,58 X 107%mol ««sn; —2x,, =0
.My =nM =2,58x1072 x 27 = 0,697g “wsn, = %

1g —100% o
0,697¢ —>P%}:> e
kel eldl (30 B0ML A Uinal 5 yiy (A elimas g ll) g bl (30 V) = 20 Lesa LT Jeladll 4 3
(8 Jstae o ellyy Uliasd
D Alexiuall Cliala 3l S a8 bl dgland o 2l J S 55550 S (1
Jals Jslaal) mhass Janiad 5C ) =0,42mo0l /L 54l 0 38 53 523 saall 2au€ 5 50 glaay Al Slas -
. el xie daladl
(orubaling LMlae (38 a¥) 138 aai 5100mL 4iss s S G3(S7) Jsladll 5e100mL o8 Laaa auai-
o) Jaly o jluss iy yie pH ) Sleas sl a6
3ok 5 ki il 3 sall(§7) Jolaall e dalaid) 2 sa sall o 50 geall 20085 jam Jslae Aila) b Tas
s Sl g o8 Adlal IS 2 pA ) Aed Jai g edaliall adla) Juads as
P ladie o el danl aaat g SASHN ddads et (2
E (Ve =10mL,pH, =7) 1333 35 siall Slalaall 48 5k Jlaainly
pH, =7 1 OY dxiea 58 el Al
1(8') dslaal) G(H,07) pisoned) 3,158 (Jsall 58 5l s (3
[H,07]V,=C,V,, =>[H,0"]= CB"/:/BE _0 ‘1‘(2)(')10 =0,042mol / L
el Al e 51 4 el (A Jeliidl mall G3(H,0) 3l S s (4

0,042-100 _ . R et e N e
[HBO*]:Tzo,Zlmol/L. V,=20mL el G(H,0") pswisoued) )58l (Jsall 285 g Vsl s

n, (H0")=| H,0" |-V, =0,21-0,2=0,042mol = n, (H,0" ) = 0,042mol
D psal¥) dine 35l das ol (5

ng (H30+) =C,-V,—6x, . =0,042mol = x_, =0,013mol ;Lo
n, (AL) =n (AL) -2x,.. =0=n (AL) =2x_,. =0,026mol = m, (AL) =0,702¢g
gty
1g > 100%

= P% =170,2%
0,702g — P%

obdl) elaal o gan 8 (5 gluia Gtall 0 (oY) A a8 A guuscal) dagdll e A jlid)
(13) o aill
rdg¥) il

Sl ol
‘& AR g (s paady 1 JELY) WWW.DZPEN.COM %



https://www.dzpen.com

1JY) 7 gl

Al Al el ) Sl e G Jelal) Al (1
C6H806(aq) = C6H606(aq) + 2H+ + 26’_

Iz(aq) + 2e” = 21(_(1q)
CoHgO6(aq) * I2(aq) = CeHeOb(aq) + 2l(aqy + 2H™

el 13 il J s (2

C6H806(aq) + 12(aq) = C6H606(aCI) +21(_aq) +2H*

t = C1V1 62V2 0 0 3‘)5}_1
t C]_Vl — X C2V2 — X X 2x E‘)S}.t
tf C1V1 — Xf CZVZ - Xf Xf 2.7Cf 3)-5‘)-]

. psd prall G 5S oy 3 gall AU jles Jelad Aales (3
252 03(aq) S406(aq) + 2e”

IZ(aq) + 2e” = 21(_aq)

IZ(“") +25; 03(GQ) 2I(aq) + 5406(aq)
) Sl e ae Jeliiall e 25l S 5ol 3aeS (4
LSS g el ()5S A e

nE(SZOB?(_aq))

-nf(IZ) = >

C3 VE

nf(lz) =

2,5%1072x20x1073

ne(ly) = = 2,5 X 10™*mol

) SV Gaeal(c, ) SIS (5
.np(ly) = GV, —xp = 2,5 X 107 *mol L

X =3,5x 10" 2x20x 1073 —2,5%x107* = 4,5 X 10" *mol

Xy = 4,5 X 10~*mol
. C1V1 —Xm = 0 ggtm-’} C6H806(aq) E%) a4l dcw\

_ Xm _ 45x107*
Cl - —

22— = 4,5 x10"2mol /L
Vi  10x10
Hl 8

‘# a5 peady 1 AN

WWW.DZPEN.COM *


https://www.dzpen.com

Cp=C, XM=45x%x10"%2x%x176 =7,92 g/L
.Cn=792g/L
:s:'lfd\ z.s8l

el Je s Alatas S (1
C6H806(aq) + OH(_aq) — C6H706_(aq) + H20(l)

ALA3¢Q;;j33;<£c udui__uzm;‘ﬁuﬁhuibs (2

ol — (maa <l

e - S s g el 05Ky (el — (mes 53K

8,2-——--——-————*/—(

o) Cpaaladl) 3y la Aland

(Vg, pHg) = (9mL, 8,2)

/ .
: (CeH 0/ Cot 06 )3 pK, cne
4,2 = — .;?;/% :
L | : . pKy = 4,2 O e
1
2 : . : . .
| i O Sy S Gameal(c,, ) S S ) sl (3
’ ' > ORI
0 2 45 9 V,(mL) . Rl e
. CBVE = CAVA
-2
Ly =Y = 229 20 _ 595 x 1072mol /L
Va 20
il ) sl
C]_XVO:CAXZVO
.C, =2C, =45 % 10" 2mol/L
Cp=Cy XM=45x10"2x176 =792 g/L
Al el e Sias ca gl
o) (B i el ) SV (mas o iy sl G (4
—pH
pHy = 2,95 ) o 7= 12
1
—-2,95
T=——— =255x1072
4,5%X10
ol (B Cima oy ) KUY s (BT < 1 gl
) 14) ¢y pall
Al o
# AR o pendy 1 LY WWW.DZPEN.COM *


https://www.dzpen.com

<> e

Jal

cdelill 8 A0 (Games /ulal) bl Ui 3 plaal) ol Gaalal) Jelil) Aslas (1
CH3;COOH(qq) + OH(ygy = CH3C00(,,, + H,0(

P lea (Umes /) ol
. (H,0 /OH(_aq)) 5 (CH;CO0H 4y /CH3COO(_aq))

dﬂcQ@MY\M\&W%UM\M\&}MZ-JSJJ\UAU:\JQJ\@\ (2
Apaaall daall e ey 2- JSA e (1) Gl

by Al e ey 2- JSAI e (2) Sl
s ol e talaie ) (3
CCy Ssal) Sl gl o5 bl dads idlas) aaad (]
. (Vpg ,pHg) = (20mL, 8,2)
. (CH3COOH/CH;C00™) AWl K, da saall il it (o
. pKy = 4,8 44s 22 = 10mL e 1- S e
K, =10"P%a =10"*8 = 1,58 x 107°

L8l alil e Gaeall 4 by 3 pH J) e (2
.pH < 4,8

A gall eV = 6mlL 8Ll &c&ymy\éi&aﬂiajld\ Al 1S g daaal) Aaall 4y gial) 4l (q
C 05 V= 6ml dila) xie
. %(CH;COOH) = 70%
. %(CH,C007) = 30%

S a8 o S Camt A6 3 CHyCOOH 2,80 38 i caal (o
S G Ak 3

pH =48 058 5. [CH;COOH] = [CH;C007]

CH3COOH 4q) + OH{ygy = CH5C00 ) + Hy0
AZ C 5Vs 0 5 3
CaVy — x CgVp — x x 834 50
CaVy — xf CpVp — x¢ Xf 834 5

_ _ CBVB—xf wa .
[0HG ] = o Al J g (e

-1

4
[0z = 1= = 6,3 X 107 mot/L

)

CpVp—Xxfr -10
20— 6,3 % 10

1072 x 10 x 1073 —x; = 1,89 x 107

Sl ol
y& AR g (s paady 1 JELY) WWW.DZPEN.COM *



https://www.dzpen.com

< *

Xp 10" *mol

xp o 107*
Va+Vy  30%x1073

= 3,33 x 10 3mof/L

.[CH3CO00H] = [CH;C007] =
.[CH3CO0H] = [oH ]
[H308,p] = 107PHE = 10782 = 6,3 X 10" °mo?/L

10—14
10~ 82

= 1,58 X 10~%mo?f/L
(15)¢m o)

s sa¥) 835U 5 Cynel Jiiall G Je i) Aslaa (1
. CH3NHy(qq) + NH] 4q) = CH3NH3 40y + NH3(qq)

. [CH;COOH] = 1,58 X 107°mol/L 45 [oH(,]| =

(aq) —
ostisal Jiall 58 yig o g sa¥) 2 ) 03 S 55 (e A8l ¢ adll) Jpan Jlaninly 2a 5l (2

. CH3NHy(aq) + NHj(aq) = CHsNH3(qq) + NHs(ag)
t=0 ny n, 0 0
t ng—Xx n, —Xx X x
ty ny — Xg Ny — X¢ Xf Xf

[CHsNHs(aq) s [NHitag)| = nzv__x

[NH (aq)] = [NH (aq)] [CH3NH3+(aq)]

[NH (aq)] = [NH4(aq)] [CH3NH3(aq)]

astisal Qe 3l sd 35 AV ¢ sl die Jlaall due i) 400D 5 ke (3
0= }“NH*'[NHAI-(aq)] + 7\'NH3NH+[CH3NH3(aq)] + A [Cl_]f

[Clrlp="2= 15;’% = 1,50 x 10~2mol /L
[Cl"]; = 15 mol/m3
f

o =734X 10-3[NH4+(aq)]f + 5,87 X 10~ [CH3NH3(aq)] +7,63 %1073 x 15
NHaq] = INHiaq ], = [CH3NH3oq)| = 15 = [CH3NH g
0 =734x1073(15 — [CH;NHJ,»]) + 5,87 X 10~ 3[CH3NH3(aq)] +7,63 %1073 x 15
(0= 224,55 X 107% — 1,47 X 107%[CH N H |
%u\ 138 8 daalisal) dibuass) t\y‘zf\ 3155 as sl (4

AT
# AR g (s paady 1 JELY) WWW.DZPEN.COM #



https://www.dzpen.com

® = e

0 = 224,55 X 107° = 1,47 X 107%[CH NH |

(CHsNHS, _ 224,55x1073—¢ __ 224,55x107°-210,5x1073
3 1,47x10~° 1,47x107°

3(aq)l ¢
[CHNH 0] . = 9,55mol/m?
[CHsNH3 ()] . = 9,55 X 103 mol/L
INH{ 0y = 15 = [CH3NHS oy ] = 15 — 9,55 = 5,45mol/m?
[NH{ 0qy] = 545 x 1073mol/L
. X
- xp = V[CH3NHg(o] 45 [CH;NH3 (0] =7
xf = 9,55 x 10™*mol
S —
[NHsag)] . =3 = 9,55 X 10*mol/L

ni—xy _ 1073-9,55x107*
v 10-1

[CH3NH2(‘1Q)]f =
CH3NH2 a = 4‘,5 X 10_4m0l/L
[ @],

[CH3NH;(aq)]f[NH3(aQ)]f (9,55%1073)?2

B [CH3NH2(aq)]f[NH;‘(aq)]f  4,5%107*x5,45x103

.K =371

(16)Cm il
halad) Jelail) adatasg (1

. CH3C00 44 + NHI(aq) = CH3CO0H 44y + NH3(qq)
cdeldll I3 K o)l sl iz jle (2

_ [CH3CO0H (ag)] [NH3ag)]

- [CH3 COO(_aq)]f[NHI(a‘I)]f

Jelai) 1aa 84S jliall (e / sl il (3
. (NH{ 44)/NH3(aq)) 5 (CH3COOH 4q)/CH3C00,,)

OV sl xie 580l AV Al IS K, 5 Ky A seadl iz jle Lael (4
B [NH3(aq)]f[H30(tzq)]f

al — +
NHy(aq)

Hdl 8
‘& AR g (s paady 1 JELY) WWW.DZPEN.COM %



https://www.dzpen.com

_ [CHSCOO(_aQ)]f[H3O(t“I)]f

@27 [CH;CO0H(@g),

. 250C die Wil cual s K 5 Ky AV K il s e (5
[CH3COOH(aq)]f[NH3(aq)]f[H3O(tzq)]f

- [CH3 COO(_aCI)]f[NHI(aq)]f[H3 O&Q)]f

K = Kax

| Kaz
10~ PKa1

= = 10PKaz=PKa1 = 10~%* = 3,98 x 107>

10—PKa2 ’
e al Al Jsaill Ja vl (6

L asaae delill) ol K < 104 oo

Sl Vb
y& AR g (s paady 1 JELY) WWW.DZPEN.COM *


https://www.dzpen.com

3 *

e - S
e s ail (g lla play) 4 53l Ak sl A il 5 ) 3
1) pal)

DAl ey ¢ ALaall die dxin e plad 3 M il (K4 (0,7 ]) pleal b
@\ﬂb U‘“)M})-"‘Jb JL’—;Y\ Jﬁ@;cf:(3t_2)f+(5t2+4)j

_t = 3s ddaalll aie Lgiad \(.mu \hﬂ\&uzm;ﬂim
g bl dagd an sl (2

2) il

P2 (0y) 5 (0x) Grossall e adlilaa) Luilaie 5 aalaie alee je i ol jate Jimy
.y = 3cos2nt s x = 3sin2mt

ALt el 5 il BNy 5 Cua

£ ol g e jull Hlate caual (1
AS jall Al Laitine ¢ Wil el o« = () Jtasall Alslas 2n 0 (2

3) s il

Ct e AV de ) hadad any afiee (33 e 3l & 2

v(m/s)
/

Al e JS (A4S jall dapha g dal e 22s (1
CAls ye S gl dad caual (2
LV Ala ) 3 AS jall A 3l Alaladll 2a 1 (3

/ \
|/ \
0 1 03)
S oo
s @y 1 35 WWW.DZPEN.COM ?ﬂ*


https://www.dzpen.com

4) 0 a3

ISl kil 80 Ll il @ = 400 51 Jile (5 sise (38 ¢« Sial s m = 50,9 WS & S 3135

Vg =16 m/s de ju B dkaill ) Juaiy 400000 Aoy (50 A Adadill (e 4 KU GBllass
.g =10m/s? b

CAB el e iy QI EAS a Al o JsY e all
A S e dadaal) 5 8l Jia (1
AB Hadl a4 (2
(0,x,y) dzdl 3 BC ¢ 3l e &y S0 o i Gl 3 7 38 6 3l
ch=5,0m ca¥ el Ll il 6 el g lii V1 Jaad o 3all 13a 8 o) gl 55 Jegs
LY (E) 3x(8) 30y (t) 5V (t) Tia N Y alaall 4 jall il jlal) ST (1
Ly () Dal) Alilae it (2

L 0C 4l aa gl | € Akl die (o )Yl e 4 S L (3
_?C&ﬁ\@\%ﬂ\dﬂjzugu (4

y . C 4kl
« B
h VB
L 0 1 x
C
5) ¢ i)

QX ey 5 Vb Lend L jdua LSS iing s paedll o 2ad) (& ail ) oSS 58 (M) Mars sl
o5 by Aanta oo ga sl D aal) 2T ) da eaV) S SIL
$sing S 1 Gl elalall SlEieY ¢ Ay i A8 ja A alen ) sh Gesests (usant Ol el g sall S S el
12 el aal e ¥ ae VLAV 5 jeaY ddasa pua g ) 5ald oLl e
. (p) phobos st a5 S8l

Ade? A all a3gl il gasdll ale (1
L s e e M el S8 Ly 18 1 (S e e (2
B el 138 Alllae S50 A8 a o G 0l (A 0l Gy (3
M &l ds p el Ol 50 Ae s s e il (4
My ¢ G oer ) ANy ol Ja Ty el 38 a 5508 ke 2a (5
Al O cp 5 LT GG o 38 i SH (6
A o
5& Bt gl 1 B WWW.DZPEN.COM :“&



https://www.dzpen.com

W L= *®

2
Ty da il . 2 =921 x 1071352 m

LAJ\JA‘_AM\JJJTSMLAJ?@)AHM\JBJMUJS:\S(S) HYMY\&MHJ&_\MUJ (7
BRATEN
Ll o ssind ) ) shun A8 5l o) g umal & sall Gl 853 g sall Baaniall 48 sall 3yl e 4 yre duad i
.t1/2=1,3><109ans W e Cial Lk dxdal) ‘{81{ o sl 5ol
C0Ar s Y Asl Y Jeas A
Jatial) 5151l Caye (1
S daai laase 40K o sanl o) 31 630 Caalall (g5 o3l) SISl Aalase ST (2
sl sl ela Sy LLall culs ] dad as (3
5 psmlisd) G sl Ny = 4,49 X 101 o (g 5ini Ll aa5 ¢ Adaal ie )saiall oda e die Jdas (4
Sl oda jsdua jeo tAad o s VI Gadl s Ny = 1,29 X 1017
7 =938 X 103km &l 5 gyl (Al ¢« my, = 6,44 X 10%3kg guell A ey

. Ty = 24h37min22s )38 a j0¢ G =6,67 X 1071IN.m2 kg 2 S Qilaall ol
6) ¢ et

Ot g e m = 100 g 43S (§) v adde iy Lol Ll b i JS3I 3 L) ilaasl) Alaal) Jia
iy my =300 g AU (S)) ann Jo¥) Al JAY) Gy Josty, AN ilega (450K (5 0me Sl Ol
m, = 400 g 4 (S,) awss AV Ll iy m’ = 200 g 4K (§') minse ava e

i oaa 5l (§)) puall 5 par rand prinall sl 0 720m 2 e A2 jie ASla pa i

(s) A0l Aoy 9 AS jall 3 s dlaadl & B

Ala1y (87) vl plalacal i dlea) &l 35l a4l (1
(s EEWEN Py de Hadll

eiie inall mual Ao o Loy okl 138 (e caneal (2

(S1) oshll e JA galadll (g 5558l (3

¢l i) Aalally minal) aveal alalacal 3oy Aleal) 38 ja dasda Lo (4
Lo b Caneall

¢ A sl 13 I8 Aleall Lgadai 31 Ailadl) 8 L (5

foshll 1 ey 2 L (6

Sl Basall Jia s O (e LS oa Al die g AT 48 i Al el s L (7

g =10m.s72 ity

7))

i, 058 a7 = 0,9 m ok Chal g il s e 30 0 m = 0,2 kg S (S) wla aual (Say
Cun vp = 3m/s Ao e € ALY L)) (ead A8 Ao (s 4S5 4 ARED e bl e (S) peal
.a = 60°

Hdl 8
# b g (g paady 1 LY WWW.DZPEN.COM %



https://www.dzpen.com

.

ASia) G50 ati 55 Slaall e (8) Ao of o € 5 A Grasall (A8 Jalinil Tase 3akiy (1

Y 4 cvp =4/2g.7 o (2

s ke aash el (A o S Gl (3
s ik (e Aaadll R 58l 504

Ve m Yy B akall & avall e il
Sy Tl g
7 e (S) sl iy € AL (o B (4

4 Liwd ¢ ¢ = 0 Aaal vie (5,0 Ll
jﬂ :x BL)AJL‘J\ @S&\JMJ_@”:\L&M

unld J

AS gl e Aalane gttt ) 48 jall dgia Hl c¥alaall aa gl o5 gl U () 80 ety (]
F o300 Lﬁu\h\ s (@

. g =10m/s? it

8) il

Wk hasie @lajidl sead cdms daulsy F = 400N Lol b a8 £l o @lajie ol Sl @iy
e pleall fae 0 3kl e Y gl Bl o = 259 )3,
c Vg =2m/s dcpu t = 0 ddaalll e 0 ddadil) (e Glajiall
.g =10N/kg «m = 70Kg : «ld 5 3layiall 4
G- o 5 akieY) Juall bd ae B = 220 Al 055 dall o Lale
 f = 10N lgads dSall olas) (Se [ 548l LIS,

- lelie 5 el 5 Blajial e dddad) sl il aal (1

Aoyl il 5 (Blagiall AS)a daple daa (il SO @A Galay (2

. 0A 3ilud) caal vy = 10m/s deyu A 3l ) Slaiiadl doay (3

cB s A Gaecasd) (s daline daicee Blagiall dS5m )5S Y] 3l 1 308l caual (4
St =115 & leakail &) dpejll sadl of e ¢ AB diluall Cral

9) ¢y el

u-oudse‘m=1,5kg4-\535g_¢bho)ﬁueaa

Vo B Judl bl 385, = 20m /s Ae_pn 4 Aadill

AT X Lall e g = 300 435l dile (5 sl alac Y

0 \‘\\ .04 = 30m ‘d)la Lﬁ'ﬂ\J 3 ua)‘}” Lg‘;:\uml @SY\

\ c(OA) JM\&&Q\Z\SP@LWJA\ (1
\ KA 6 8 Jlaals

V4 3 L0 Akl xie ) de jull caes) (2
yv . Lisia

Hdl 8
:& b g (g paady 1 LY WWW.DZPEN.COM %



https://www.dzpen.com

Ly = f(2) Sl Uil z38 5 (0, 0y) Grosnall Sl pund) A58 ) -]
.oy G}a.m‘;c sl ddadh Adilaa) 2 gl
L oY)l Al 5 5,4 sl aa i

g = 10N /kg

(10) s i)
Balea s A4 f Sial 58 () anall aady Camy G qe @ = 300 sl ey Jile (5 sisal alac Y
. f = 0,1N \gief aS jall dgal
el e dsihaall (5 8l JS Jie (1
il S Gl Gadaty (2
_mcfcgja :\J‘ﬁm a &Jw\ﬁjh\sgﬁi °
?ual\‘\sﬁa\.g.a.iam; °
p . ‘
Rzmg\/cosza+(§+sina) P QU S AB (6 sl Gl e Akl R 3l 8AG Gl g @
Liw B ddadill sie AR Jlall (5 giaall anall jalay j
s el e piiay S jaaia (e € Adadill die
.0 =300 40 @Y

B il 45 jolia a0 aneadl lse dalae ST (2

. BC 4iludl) caual (3

C M\m&cﬂtiu&uazhasah (4
AB = 2m ¢ g =10m/s? b=
(11) 0 il
o Jose Kye o1 s ) Hluall Hhad Caal dlaliine &y 5113 48 e Y Joa m 43S (§) e libaal el 5y

wa Y Ke
‘Ol

g

.My =5,97 X 10%*kg : o= ¥ 4K
\ .G =6,67 X 107118, T : aladl adall i

, 7 =2,66%10% km @il Jlsall ki Coal
Poall e oY) ik g sl cidall 38 Jia (1
Jsmos My AN Fr g 2305 ke ST e lihaaY)

4 TG
G 3an5 el ¢ aladl Caall il sanal) Jalatl) Jlaainaly (2
B T - lan gl allall JUail)
BN
# b g (g paady 1 LY WWW.DZPEN.COM #


https://www.dzpen.com

v = /%;},»cwﬂ\g;ﬂ\@ﬂ\@g‘;uhw)&M\hﬂ\sﬂsoiw(3
byl el H0 T o5 1 AV p de yudl 5 ke ST (4
3G sMpANNT ellaa¥l jall ) et jle Fibl (5
: < < 2 .
L@;h}\gmaﬂgmww\;‘uz.)wdp)ﬂgcugmw@mgu*% il of o (6
las sl allall ail)
2= 10 3h | elha¥ el & al T g ladl sall caual (7

(12) i)

.my =650g s m, =350g il e LAl B 5 A Guews e 2 S8 8 Al dlaal) () oS

g =10m.s™" o) sua
ol A, iy ¢ BB Alega 358 Jae o ey AES g s Llliia¥) are iy 3late lansal

t (ms) 0 | 40 | 80 | 120 | 160 | 200

V(ms?)| ¢ [0,600,80]|1,00/1,20 1,40
V=f@) o as)) (1

s okl il (2
:i:ih J;j\(:jc Aa@\d&c‘)ﬂf:ﬁ}@kc&h\ -l
B i R . _4.9 ‘)m
A Al Aoy ol O sSud) (40 LS pa dlaadl il da -
¢
Y G sindl o f Sial 5l aal) aady (3
B A8 jall Agat Aslaa g 32l A0l Ly e

Al e s igall g8l JS Jia -
ASIAY) 5 68 Bk cal ¢ (gl SUN G @lal) Baudaty -0
t =200ms Adaslll vie Cppavall (o Jal Hll il odadyy (4
A & . ball g Uadil ey (el AS a dapla ()

L ia A sl Lk ) ALl ale

(13)¢ o)

v2(m/s)? m =100 g IS (§) pun g8 (ool sill lase Lo yins) O Ak e
AV 5 &) @ daslp GV oo Jile siae Jsh e g Al de g
(Aloge

0 ALl DYy (12) msad) e s e i3 S L) ey -1
) (s sial) e anall 3 a0l

’ CX 52 O Ay kall A8 s /o
s Vg 5@ e IS A il gl Sty /s

0 03 x(m)
Sl o6
:& b g (g paady 1 LY WWW.DZPEN.COM %



https://www.dzpen.com

f Wl Bam 5B 58 o IS s (5B a5 el -2
Al sda A auall g7 ¢ bl 5 e aa gl /i

. g =10m/s? . SV 558 308 ol
14) s 3l

.g= 10m/5‘2 ﬁtjcaﬁ&‘ﬂ\@m;d&@_}
g ¢ BC 8l s 5iue e b = 5m gléi) o A pasall o sanie dad (e A0 Ao (52 ann iy

A

R

T, T, : L

=

A5l Y 5 sl ae piiay B jaaie e DAkl die Loy € dkil die BC 8Y) (5 sl anal)

. B Akl vie auall de ol (1
. C AL 45 )l 22y ansall e Ualaa ST (2
. CD 4ludl cuaal (3

(15) s

(s A Hexi Ll day ) e« Jupiter » il 'S £ i g
. Io s Europe , Ganymene , Gallisto.

L ol o el (M) Furop sedll A8 s Gay

Al 3l il 6 = 6,67.1071L ST 1 e

.M; =1,9.10%7kg o el S S A

.7 = 6,7.10° km Europ <& s ki Coua

38 gl 135 Furope s<dll de ju glad p JSA e Jia (1
sl e g il oSS Ly Gl L F) g alall ds)

-
~——e -

. Europ
s Europ »& A8 sn ¥y ﬁ]/E 558l 3 jle il (2
TG s M,
Hd o
WWW.DZPEN.COM



https://www.dzpen.com

Aalaiie 4% ja o G Europ el Sle sl SEI ¢5) Galas (3

. Europ >l p de judl sl | p aie jus e 20a (4

. Europ el ¢ o) )l de yul) dagd 63‘“‘ (5

&8 yidall J on 4ldlS 5 90 BIESY da U Bl LS\ Europ ST sl C\_um" | (6

. - 2 . . o Pt

S el S oS HLal aead dpally :—3 = K = cte : Q) LS 458 @il (7

ol sl aaias Ty, = 1 18h18 min s "lo" &l 48 a 50 (8
(16) ¢ il
Jie a3l IR 5 aiall Al 3l Sl gl e S 23e Cia g (1) %J,ay:ﬁ;mummw\c_@
& e oo bty Ll ¢ el ¢ gl ¢ 3320

(2) y(x) = A+ Be™® : Jall jasadll Lo Jii Lualy ) dabeall 022 o S
Ayl da s il e Glaasy GG B 5 A Gas

ﬂfﬁwg\hbaﬁu}&u\ycpf W\&S@u@cmwc@mﬁﬁ.k}mas}%\
5 Qi) JSEI 3 am pall 1 oy bl imiall e gl 25 ¢ (e 30 ANy Alllaall S 50 e s 5k

t

v(t) =1,14 (1 — e_m> ailalag

Adlalea g Slall sl JMadwl
v(m/s) Sl il AN ) i Aaa e g S (1
5 198 2 ab ) Sl Siaiall
— LAY 6 8 Jlal dic 3 SN Aoy alada -
a8 . oeied )l dxdly Jlaa) aie 5 Sl ey i -
/,/ \\'L 1 L oaiddhals Sl s -z
(2) b Aabadl e 3l k) i) Alalae Ja (2
B s A ol el s (3
0,25 © o SN A Lgiad 3l Alaladl) Alsladl) of il (4
N B s @ e e B4+ 7,580 = 8,64
0,1 t(s) Al ) 5 Ll Al
Vo esasm =329 WS IV e S A dulpall Gaat 8 ALl 5811 e
. g =98m/s? 1 iuldll & Aduialle L e
f=—Ki :s)balus,8 e didad) dSa¥l o f i o
ko s oLl 5 SN e dadadl (5 i) o o aal (1
Asbaal) o il ¢ Jad) i g g LN 5 pmall Jlsielys 5 S0 e (sl A () A Gy (2
B TAv=(1-2L0) g kel Gt el el bl

m
S eaad )l dadla dad 2da 2 ¢ B dalaeall 48 jall 5 bl Al (3) 5 (1) Gilabaall o d3aally (3
?EJSS‘L@J&JASS

=
<<
~ -~
N
NN ~~

Hdl 8
:& b g (g paady 1 LY WWW.DZPEN.COM %



https://www.dzpen.com

(17) ¢ o)

o) alaal Al 0 ddas (g olaiy) WS Un gt = 100 kg o end ge 43S e Jadey
Al Jagd) f = kv Wl o) sell ial 58 il ada i oL pady Aglail de jus (50
(e
bl 4 jal p de jull AV g g ) @l yas S ) Jiay
P ISl (S Uaal) 48 jad Al Aabeal) o G o8 el S 0 8 Gty (1
Lageti jle i llay G By A Cus %zA.v+B
C(vy) sl de jull - (g) dacal¥1 Anilad) Jlae 30l - 1 e Liby ce (2
e Alad Cawal g laiall 138 3aa g oo e/ el day A8l 3S ) (3
Sl
NOL-

b N K sl e el (4
[0;75] Jaall (8 o 31 Ay Ul A e 5l i LS i (5
0 5 v(m/s)

(18)¢p ol

A1) Aoy (50 €O, e delid cillail (0 o el G8Y) (6 siusall 8342815l 4 4l (g ¢ = 0 ddaalll 8
S Sl ol g W GELS (538 g e 4y (ulS (10

(2l £l ol ad) m50) V= 0,10m3 pas Aclill 03]

. pg = 1,8kg/m> : CO, 3 dyanall AL

. pr =1,05%x10%kg/m? 1 (@l s iall) gilall danal) AL

CAclidl) Alae K jede pu p s f = —kD AV 58 el e s sl il om0

Cdelall e dadaall ol JSal) e Jia (1

Lo )] dadly el JEI 5 58 Jlaa) oSy sl o (2

i Ae ) Aoy Alalatl) Aslaall o G o5 el Sl o sl gukaty (3
s Jsall

2l ale B s T (e JSB ke ) allay s %+%U:B

¢ B J Sboal

vy Aaallde Hull s jle 2l (4

t

L) alealill Aabedl S p(t) = v, (1 — e—;) ol o (5

v, = 15m/min S 13 k dad sl (6

(19)¢ o)

Hdl 8
:& b g (g paady 1 LY WWW.DZPEN.COM %



https://www.dzpen.com

oo il (2 A Ay pa 5 i (e il Ao o0 m = 150kg 4elsh S e 58
abaal die p = 52m /s el dle s 1l Lavie allhe haal) midy g )Y gl (0 b L6
Ay sad A 8L AS a5 (Al (e 45 5SEalI(S) Adaad) 2218 ¢ (e 30 e L yias

Gelay LLIE & yiiad (315 Jan) pa W L3 aasal) (OK) plaall (8 (S)ileal) 48 a asi

e yandl ey p 5 MSAY) Cull 8 K Cam f = f 12 Leiad GSial 55 (S)Aleal) Ll ¢l 5]
Losed )l Axdly Jagh

3- JSal Alkaal) i sy el ANV eyl il s iaiall Jiag
2
T = g1~ 2) S e i el g A TLalidl Al o) (1

Z’\Ij v(m/s) kg emaVy @ s e 2 A
A :M\@@;.A\ <l gl s (2
. aJ\Js.d\dlA:\

ct =0 4daalll xie (§) sl de ju v
3-Jd (S) Alaall Fpaall de ) v/

23 Sl 3 (S) Aeall g s v/
Al sl 8 adas g 2aaa kb Aedd il 5o r dad 23a (3
\ Cilas
b = 10 m/s?
10 N 9 /

0 t(s)
20) 5 3

el JEN e e 8 WS 0 ddadi (e py Al Aoy
Vo 0/ N 0 5(0,5,]) ssiuall (ool puall 48 s Ol aiad
/ R Qe e jo s (g3l (i )Y aa yall Al
// h AN solbe and el Axdly g el gell Aa gl (e JS Jagd
/ | \ idaalll vie A jul) pladi s e XS 5 aun sall plad
p N\ S v | g S PYON PN PN | I B
0 M o = Voxl + VgyJ 30Ge = 0T + 0]
Gl AV A8l e s dad ol i ) sall Gl Jiay
v(m/s) . (M)} (0) u-mé,}h o
: Al anadl e 3 gl A jlad) 558l i (1
XS 5 (0,1) saall dpailly 48 all dala i sl (SUN (98N Sl (2
(0,) o5l il
S
. Vg Aeudl gladl py dagll -
W de il £ldd (0,1) e Sy, Ao
Doy ey puad) Loy 038 gy 49l 5l (e IS A il -2
(0 <t <1,72) e dadl (& vy (8) 5 1 (B0 IS Jie (4
J3soN s OM S Al e JS sl (e il (5

. t(s)
0 0,86 172 Hl 8

ﬁ AR o pendy 1 LY WWW.DZPEN.COM %


https://www.dzpen.com

= e

21)¢p 3

Ll Jsa sl Haaty 43 5Sie Bhlie () dilas) Cilaclue Jhary SV Gany (8 das 5 sall Gl i) Jerinds
Lind 5 4l Vo = 50 m .87 &l de () s e By = 405m g e dan g e 8yl & jaTs
T adail die (i YU ok 8 A (450m, 0 ) Al (e Bl ¢ = 0 aaalll ie Ll o il (3 530
(-3-JK5) Ll o yias g2l 5 (= VL dasi el R (0,7,] ) osilatia s dalaia alaa (& (§ saiall 48
Do) sedl ol il 6 3l 13 8 Jegd - |

(0,7,7) el (B y(£) 5x(t) Ot 3l ilalaall an ol 5 4 all dagda 3l (1

s JSall et bl Al o 0 (2

y(x)=2.10"3 x2—-1,8x + 405

- oYL Gstiall ol ) ddaal ol (3

¢ LV ek ) daal 6 sauall de o dad o L (4
Dol sell b I LEN o il A8 ja Ay ||
&5 s ¢ eday Iyl (e 4K Alkaey aday ;&5 Y pedaan oY) die (3 gaiall I sine CAlE Y s
(-4 -Jall), 4 daiil) viepy pla )Y uit e 28U da g 5l
iy sl (5 8 ¢l 5ol Bubay ¢ £ = 0 Adaalll aie A5G Aoy (50 WALS Aillie ae (§ gabiall Jady
m = 150kg : 4illae wa (3 s2icall AS Lot Lo gl sl Gudsed 5l 4l Jogh « f = — 100D ; 48dlally
(e + (353ia ) de senall Alaall S e de s Lgind il Abialitl) Alaladdl aa gl (1
o T bl el el Vg sl de ) il (2

g = 10m/s? - Y] AUl s Ay 55 dad Lael (3
i 7
0 '] 0. ﬁ 5 X
2 L

/ 4-Jsl
3-Jdd) E 4
T,' S P Y e
IS ANNNN\N 77 NNNN\N 777 NNNN\7 77NN\ N o
Vv
o ol
:& o g3 (5 parly A WWW.DZPEN.COM %


https://www.dzpen.com

22)(p 3

Ailae o (JSED Jlal) 0 Akl 35 ,SH e DU iy D 3ailydla 8n Appin Slad) 4888 e iy
o @ = 300 il (585 By Al e S D) Gy H = 2,44m 42 o) ol 0 D = 25m

g = iy Labiine A Jlae i LS ¢ elsell iyl Jagis Lt Llia Lo 3,0 i, 81 Jadl)

.10m/s?
y/
[ X R n
AN v I3
Uy H| g
e

(0,5]) bl ssinsall ) iy 380 sl o 0 (1

cVy 5@ 59 AN (0,1,)) alrall 8 laall Aslaes 22a (2

A L ylall Ldlae a3 e b Caagll Jeand (e e (K Al mpdepull dad 4l (3
23) (5 sl

gM\@(Oxy)Md*a\)ﬂ\J)M@@.\aﬁﬁA :\L)»J:\JJQZ\LLQ)J.\MA M(O) M\u«aum
gy Lo (0) il aag. £ =0 daalll dclldsc v, = 40m/s Lalishs @ = 30° 4y Jslal
Ay oY) e o (P) adaiil) (e ¢ Agale Al opfind ¢ B Lawa a3 1§ 2nys .(a)Y) mhass 00 b = 2m

nansal) S e elsedl il Jagi vg = 20m/s Wbk oY) sas A8l

(Oxy) ol By, (8) 5xa(1) 2 A sl el oilalaal 2 (1
550 (S) @ sa B anall G Lle « (Oxy) alad) & (P) daiill dlald caval (2

Y A sl
B S Lyp(8) 1 0y el e B sl diajll Abladl angf (3
va (S) Aiily A ygyaianl B 5 A Cppanall o Ailad) ool (4
. X adail) 8 (lasal) adlaay s g ded 058 o ang oS (5
. = B sl 3500 Dl (S)
[ SIS
Sl o

:& AR g (s paady 1 JELY) WWW.DZPEN.COM %


https://www.dzpen.com

- ...

. B auall (38 lal A aual) deju g bk pailiad aa
24) 80

Ll A dpe odge o (1-d880 ) 8 Alaall (&5

OfSas e (e pnse mp WIS B dyeymy = 0,5kg

Lall . B =45 s =300 oy « GV e ol

e e RSN Jegay Lalaia¥) e Jasdy (il peage ¢33

mpg Lﬂ\:\ﬁsc_um_“"' \(:3 L Gl dm}_\ gﬂh} u)\}d\q_u; ﬁja cMmp < My u—\-’in-u-’ 45‘3\ Y| A;j (1
A Ao pu (90 Ledlad Alaall s Smp = 2y el Cuag Ldla] ABS B Ayl G i (2

ca =3m/s? esls G o & AHa Aagda das (gl U ol Gy -
A8 all iy e s a lealldeyn o L -

v(m/s)
A Sl ANV eyl e ) (3o LSS el el Ay (3
- (2-Jsa)
Mlas Dy somal) e g3y g )ll) Aad el
c SO0l COAY) Ce 9 e -2
t Sl e bl Ble O G s (S O Guls
-0 | Sl o el (Ser.a = 2(25sing — sin ) — 2
T 3 3my
! Lo e ddng 52zl culs
o 2 4 () g =10m/s? . T Ll 5igi, f ASaY) daf coma) -2

25)(p pail)

Hdl 8
:ﬁ AR o pendy 1 LY WWW.DZPEN.COM %



https://www.dzpen.com

6 sinall 4ily o = 30° 4yl Sl aliives ¢ 33 AB Gua « ABC Jbs e m = 800g Lali€ 4y S & jais
.0 = 45° Gan r = 10cm Wi Canig O WS 3035l Ga s j» BC . 4Y

0 L x

D

vy = 0,4m/s i de juw A Akl oy i< Bl
A U 3 Jiaal) Jimadll e Jomnth ¢ AB s Ja) e 1S a s

M, M
A? I‘ZZ 1‘23 1‘14 eB
| 2,5cm - 3,5cm h 4,5cm 5,5cm
A sbucie Galliie Guaaia ge G Alaldl) dpia Sl 304l 5 ¢ = 0 (450 T My aoa sall (e 4y SU (30Ui) Adaal e
. T=50ms

My 5 My O sall b &g SU Al fe udl ol (1

A Sl Allae S je g jlud g5 ded il (2

c By A On A S AS ja dala il 5 [0,37] el daall v = f(E) ol ) (3
A0S A8 jad Auie 3l Asladl) aa (4

. AB sl e Aialy 25548 jal) o g s (5
(
(
(
(

(@)}

ABJM\J)L‘AQ@L\LQ X G.J\fdts.\;Y\ojﬁoluk_u.u;\
Mﬂ\‘;r—AB ;);“Lg_ulm‘_;\!\c}sﬂRN WU\MSJA\aMh}\UJM@U\UJJN\(M 7
. BC Uai\sjc«_ns&;wd&y 9
. C Al vie iy Sl de juaagl (]
. C Akl xe gy bl g bl mivial (o
S e BC e el giiday ) R 8 3 Adail) ki i el (2
oD sl GBhi g el sell A LS ja dual 5 BC e 5l 48 5als (10
i 5 (Cx, Cy) abaal) G S A8 ool ol sell il Jlaals
AS all A 3l a¥aled) (1
el Arla g Alalas (2
_xDZ\,USJ\LJLMMm\A (z

Hdl 8
:& AR g (s paady 1 JELY) WWW.DZPEN.COM %



https://www.dzpen.com

L ol ) ) ALY Fan 3150 gl mlall Sl (i) Jiay
| Gis oY) doa (L) il s dpsedll de sanall (8 oanh )
LTy oo 51 el 13 HhE Caial 5 ) oS se iy o ind e
Al e ) Ll 308 al Wil e (1
VLT s Mpos my G ANy ﬁT/L 558ll o3¢l dpelal) 3 jlall ST (2

A jall 4l st ) s ) 54 e (3
D sl Ul g duLm 5 (4
N o TL = - 4l A8dla) a_m\ -
S~ -7 r3 GMT
eled¥) sl e slaie V) iy e @b A elaladl baly sl jee ol jj
B s Hlelad¥) e dglliie ALl ye 298P (alia ;355 ) daiall 238 sl ) ol 8l 53 J s
238U - 205Pb + x_Je + yiHe : ¥ Al ‘*—)w—“‘ Y paill o3 2

2386)43\”.\&\3\)3@5)3)&3_ Y5 x oS s (1
235U 315 G )il ST 200D salia 3155 o (o o8 235U 815 day 1 s sl (2
i gty (ymlia M) i gl sl 5 (mlim ) Gle (s 5in 5 a1 o3 Ll i e Clie ol Cinea- ]
el dAA238 sl ) sall el Skl e
e m(Ph) = 0,01g WS 5 assilysll e M(U) = 10g A8 e fadaal vie el jaia (e die (s sind

Ll
2 mpp (MU
= —_ £ P J j
- t In2 -[n[1 +mU(t)M(Pb)] “ o el e Ol G (1
Al ¢l (2
lbdae

.G =6,67.10711(S]) Al il s G o
T;, = 28jours v=,Y) s~ yadll 48 ja H50 @
r = 3,84.10°Kmua_ V) s el Juse jhiCaai o

m(P% )=238,00031u,m (*°Pb ) =205,92949u ,m , =1,00728u , m,, =1,00866u, bu =931, 5MeV / c

E,(*™Pb)

M (P%U)=238g / mol ,M (**Pb)=206g / mol, =7,87MeV / nuc ,t,, =4,5x10°ans

Jolad)
Hdl 8
# AR g (s paady 1 JELY) WWW.DZPEN.COM %



https://www.dzpen.com

1) i)
t = 3s daalll die Liad canal 2 sl de yudl ¢ lad 308 aa gl (1

=% = 37+ (100)]

.1y, =10t 5 vy =3m/s

LV = \/(vx)z + (vy)z
.V =+/9 + (10¢t)2

v =49+ (10 x 3)2 =30,14m/s .t = 3s ikl xc

C g kel dad aa gl (2

£ okl g de jull it caual (1
V=vl+ 1))
da
vx=—x=6nc0527rt
dt

dy
V., = — =
Y o odt

LU= \/(vx)z + (vy)z

v = \/(671 cos 2 wt)? + (— 6m sin2mt)?

— 61 sin2mt

LV = \/(67r cos 2mt)? + (— 6m sin2mt)? = 67'[\/( cos 2mt)? + (sin2mt)?

.v=6mx1=1884m/s

dv .
a, = —= = —12 n?sin2nt
dt
dv.
.a, =—2 = —12n*cos2nt
dt

2
a= \/(ax)z + (ay)
Sl ol
‘& AR g (s paady 1 JELY) WWW.DZPEN.COM %



https://www.dzpen.com

a= \/(—12 m2sin2mt)? + (—12m%cos2nt)? = 12n2\/(sin2nt)2 + (cos2mt)?

.a=12m? = 120m/s?

.y = 3cos2nt s x = 3sin2mnt
x? = 32(sin2mt)?

. y? = 3%(cos2mt)?

x% + y? = 3%(sin2nt)? + 3%(cos2nt)? = 3%((sin2nt)? + (cos2mt)?)

R =3m ki caais plhaililas, x2 + 92 = 32
| ALalati & s A5 jall 3 (558 a5 45 de ol Aad
3) )
Abs e IS (A AS all dapha s dal je 20 (1
ety de jludia daiiis 48 a te[0 ....25] SsY) Al
, Aalaiic dagiive 48 ja te[2 ... 5] Al dla )
. plaiily Aidaliic daiivee 48 pa te[5 ... 7s] A Al )
CAls e JS B g ) e ol (2
a, =%=%= 5m/s? ds¥) s all
LAy = 0 4l s )

_ Av _0-10

= - = _ 2 0 ads W)
a3 = — = —— 5m/s el

LY A el 8 AS el A 3 Alaleal) (3

.E=v1-'edl.v=a1t
dt
=g t? fiie il =
X =Zagt & apt e — = ait
_1_ .2
X =agt
.x = 2,5t
4) G )

CAB ¢ all e dy <IN AS pm Al ja s sV e el
S o

‘# a5 peady 1 AN

WWW.DZPEN.COM *


https://www.dzpen.com

A SN e dadaal 5 8l i (1
. AB Al il (2

O | I PYC P L P A

'ZFext:ma

.P+R=ma
A Al g gl saal) e alanyl
. P, =ma

.mgsina = ma
.a=gsina

.a=10x 0,64 = 6,4m/s?
AUl e e daiv 45 jal
. V& —v2 = 2aAB

AB = vg-va _ (16)%2

2a 2X6,4

(0, x,y) aladl & BC s 3all e i S0 Lo gi A 50 1 D 6 5l i

20m

LY(8) 5x(t) 5Vy(E) 50, (t) Aie 3l SYAaall A jall il Ll i (7

Ay Lo g )

(x0, ¥0) = (0, h)

: (UOx, voy) = (vg cosa,—vg sina)

) it 518 Gk

) ﬁext =ma

.P=ma

ay =—9 mg = ma
i=g

(0,1,]) osaall e Llawyl

. 0X e AS all

 Aalaiie Ao A jall Milbs g, =0

Hl 8

‘\“& a5 peady 1 AN

WWW.DZPEN.COM ‘"


https://www.dzpen.com

® = e

.Uy = VCosa

dx - dx ..
.5 = Vg cosa Sabs v, =EL’.—EJJ

X = 048y by )il (s x = v (cosa)t + xp < Vg COS @ Lefisa Al Al
. x(t) = vg (cosa)t
.0y e 48 jall

(:Mbbwwﬁuaﬁ)ﬂ\ ay, =—g

“ il T _ - oy dvy _ . _ dvy
@\MY\L})J\wjvy_—gt+v0y‘;§(—g)\.@.m.q‘;d\‘d\ﬂ\ E_—g m}ay_g
.v,(t) = —gt —vg sina . vy, = —vp sina

1 PO (I d . . d
o (—gt —vp sina) ke AN D= —gt —pp sing s L=,

yO :hi\_ﬁ\ALY\LJ}IJ\ L}A}yz —%gtz — VUp (Slna)t‘l'yo

cy(t) = —%gt2 —vg (sina)t+h

x =vg (cosa)t ....(1)

S

1
y = —Egt2 —vg (sina)t+h...(2)

] y(x) )Lwd\ dales C_"\.u...u\ (2

L (2) Goesmis t = awi (1) oe

Vg cosa

y=—%g( ad )Z—VB(sina) ~_+h

vp cosa vp cosa

S i e da sl y = ——9 32 _ (tana)x + h

2v3 cos? a
.y =-3,33%x10"2x2—-0,84x + 5
C0C Alad) an gl | € Akd vie V) mha e 4y Sl i (3

Yo =0 0sS C Al e

.—3,33x107%x%2—-0,84x +5=0
A= 0,7 + 0,66 = 1,36

Al o
‘ﬁ& ot gy 1 WWW.DZPEN.COM %*



https://www.dzpen.com

0,84—1,16
0C=———7"—
—2x3,33X1072

_?CM\‘:J\@)SS\JFJBM@LA (4

= 4,8m

x(t) = vg (cosa)t

0C = vg (cosa)t,

oc 4,8
t, = — = 0,4s
vg (cos a) 12,25

CC Aadaal) ) Jead Ladie 4 Sl Ao sl (5

2
Ve = \/(vx)z + (vy)
v, =12,25m/s

vy, = —gt —vp sina =-10x0,4—10,28 = —14,28

v =+/(12,25)2 + (14,28)%2 = 18,8m/s
5) ¢l

YL L L saa LSS iy uadlll o saill b ol Y S8 8 (M) Mars gaal

b€ Al ) o3g) Cunliall g el (1

ALG o g SO gaddga ge SO 6 slae 5 g pall S e 03000 alray Jari ja Al Hall 23g] asliall aa yall

2 e M sl S 58 gy 0580 JS e B (2
LD oess

el 138 Alae S 50 48 ol G el S 38 Gkt (3
Aaliiie 4y il

Y Foge = Myd ... (1)
DU ebedll sl e Lyl
car =0 4%y 0 =myar

TS e dv
L AL ) dadd Aliag aTzaz

 Aalaia Gy il AS Al L5 43l Ao udl s (g il sl

M E dss p el G de s e (4
kUl e (1) A Ll

S ol

‘\“& a5 peady 1 AN

WWW.DZPEN.COM %


https://www.dzpen.com

T s il 5

= 2,14 x 103m/s

_ 6,67x10~11x6,44x1023
9,38x10°

TZ
—2—921)(10 1352m 3w\u\uujj4gdu\dyuj\um‘)si\(

_Lﬁ}\ﬂ\JM\)LSML._uSACA\JJLJjJ\@JA;_m\J%

271'7‘ _ 2Tr

’GTI‘LM

T'
T? = 412 = 3
p Gmy GmM
T _ 4m?
r3 Gmyy
Ty 40 A2 o
== =9,31 X 10" *°s“.m

r3 6,67x10~11x6,44x1023

Ty =+4921x 10713 x 13

T, = /9,21 x 10~13 x (9,38 x 106)3 = 2,76 x 10*s

&)\M{_@w\ )}JTSMELAJQGJAHMM@)MU)SJ (S) ‘—\YLAAJY\&M&AAJ&_\MUJ\ (6

?';.

TS =TM a\.\m@).qﬂ:\.wdb'é)m (S) AVl ddasa

3

TS=2T[

Gmy

2
V=921 % 1071352, m3
s

!& a5 peady 1 AN

3___ T
TS T 211013
_ G Tw
15 = 921x10-13
S ol
WWW.DZPEN.COM %


https://www.dzpen.com

Ty = 24h37min22s = 24 x 3600 + 37 X 60 + 22 = 88642s

2
rg = 3/% =2,04x 10"m
9,21x10

Gl S e 50 2,04 X 10%km 20 e 48 jall g s o) g
. Ts = 886425
Gl Ol (353 5a gall Baeaiall 48 g2l 3 sl jac 48 2s

Al 315l Caye (1
)R I8 ) Male of Slal @S5 e e 85 A dadiall 3 5l

S daai Jaase 40K o sanl o) 31 630 Caalall (g5 o3l) Sl Aalae ST (2

K - 104r + %

Bt s il b
ol sl e lat) LU i 1 dad 2o (3
=22
t1/2
= 2% _ _533x10 0ans?
1,3X10%ans

c)J;J\aJAJ}M)AQtMJSJL (4
.NK=N06_At

. NO - NK + NAT‘
— -t
. Ny = (Ng + Ny, e

Nk _ -1t
) Ng+N g4

Ng+N g — e;{t
. —NK

: (1 + NAT) = et
Nk

ln(1+ljv—‘:)=lt

N

t ==In (1 + AT)
A Ng
1 1,29x10%7 6
= —_mln( —19) = 5,43 X 10°ans
5,33X10 4,49X10
6)cn )
Sl S’b
y& AR g (s paady 1 JELY) WWW.DZPEN.COM *


https://www.dzpen.com

® = e

Asal 2 de jiall A3l (§7) awal) alabial (8 el ¢ i 3 jle 2a sl (1
S i o5 Gl

X = N
5 P+R+T/+T),=ma
T, S N
0] € P1+T1:(m1+m)a,
T, P

Lyl
T{—-T,=ma...(1)

(52) v
= - P-Ty=(my+ma...(2)

—P,+ T, =mya...(3)
T,=T, s T,=T,

(3) 5(2) 5 (1) e

P—P, = (my +m +m; + m)a

a mqy+m’'-m,
' mq+m’+m,+m

100
a=——x10 = 1m/s?
1000

fsie minall aualdl de o lag ey shall 18 e ) cawal (2

.d = 2at?
2
£ = ’2 — ’2)(0,72 — 1’25
a 1
. 171 = at

11 =1%x12=12m/s

skl 13 JAA Gpladll (6 5555 cal (3
P—T,=(m+m')a

T,=P,—(my+m’)a
T, =5—0,5 = 45N
_P2 +T2 = mza

. T2 = mz a+P2
ol o
‘ﬁ& )t s ;) WWW.DZPEN.COM ';l



https://www.dzpen.com

T, =04+4=44N

Lee sl il e jaall A8l inall ausall alabacal 2xy dlaad) A4S ja dada e (4
mq—-m,

Qy = ———

mi+m+m,

Ul Akaliie Aafiive 38 all Mills @, < 04y (Mg —my) <0

-100
a, = ——x10 = —-1,25m/s
800

€A1 5kl 13a YA Alead) Lgaai Al dilsdl) o L (5

v —v? = 2a,d,

_vi-vi  0-144

d, = — 0,576m
2a2 —2,5

foshll 1 ) ol (5
—Vq -1,2

= —= — = 4ia ==
.t o = i 0,96s 5 Uy = Ayt + 14

Sl Basall Aa g 0 (e WSy Ay e ALK 48 a3 a3l ea L

7))

ASia) G s &8 g Slsall e () A ga O g € 5 A Cpra gl (g AU Lalias) Tae Gukaiy (1
 (8) el oa Ay yaall Aleal)

Eca+W(P) = [W(f)| = Ecc

(W(F)| = Eca+W(P) — Ecc

W(f)| = mgh - mvZ

h=rcosa

W) = m (gr cos - )

|W(f)| = m(10 x 0,9 x 0,5 — 4,5)

a5 05 4l Julls f = 0 Julbs [W(F)| =0

Vg =4J2g.1 0 o (2
. ECA +W(P) == ECB

W(ﬁ) = ECB

Sl ol
‘& AR g (s paady 1 JELY) WWW.DZPEN.COM %



https://www.dzpen.com

Y A

1FH

1 2
mgr = -muvg

. Vg =./29.T7

5obe an gl (il SN A GBalaty (3

b Ciyla (g Adaall R 6 5al) 50
m AWy B Akl b aval) e sl
Lgiasd “.—\*Di e—’ g 3

. Z Fext == ma,

.P+R=ma

71l e LEuyl

—P + R =ma,

vB
-mg+R=m-—>

2
R=mg+mv73

R=mg+m2‘i—'r
. R =3mg

. R=3X%0,2x10=6N

Dsaall it Adadi vie el ¢ ¢ = 0 Aaad die (g bl (§) amad) Halay € Adasil) (e WU (4

. B o ) a8y

Al e Aabee it &5, A8 jadl dyie 3 ca¥alaadl an gl o gl SEN ¢ 36D Gplaty (
2 Gael S G S O

(0,1 gl gatans plaa s
Ay da g

(x0,¥0) = (0, H)

- (Vo voy) = (v cosa, v, sina)
Ul s 58 Gaadas

. ZFext = ma

—_

\& pa) g (g penly 1 M)

.P=ma
mg = ma

Hd 8
WWW.DZPEN.COM ‘al


https://www.dzpen.com

N

a=g

a ax =0 . (0,1,]) osaall e Llanyy
a, =—g

. 0X e A4S )all

 Aaliiie dagiine 4 5all s g = 0

. Uy = VcCOSA

.%=vccosa Sl v, =%‘-’Hﬂj
X = 048y byl ey x = vy(cosa)t + xy & Vo cos a e Al Al
. x = v-(cosa)t

.0y Sle A8 all

Uiy 5 i i S 5all @), = —g

T B e .- “< d . d
@\J@Y\L}M\w}vy:—gt+v0y@(—g)w¢\l\d\ﬂ\ &z—g m}ayz%
.Uy = —gt+vcsina . vy, =vcsina
. v R dy . . dy
& (—gt + v, sin @) Ledisa Al Al — =—gttvcsing 4 —=v,

cYo = H 4V g ,al ey = —%gtz + ve(sina)t + yg
Ly = —%gt2 + ve(sina)t + H

x = vc(cosa)t ... (1)

T 1, _
y=—§gt + ve(sina)t + H ....(2)
LY = f(x) Jsal) Ualae
(@) Gomsis t = 228 (1) 0
1 X 2 . x
y - _Eg (UccOS(X) + vC(Slna) VccCosa + H
S adad e e a bl y 21%wszax + (tana)x + H
.H=7r(1-cosa)
F 553 (ilas) sas (@
Uy = 0. 85,0 Jseasll o 300 a3
Sl

‘& AR g (s paady 1 JELY) WWW.DZPEN.COM %


https://www.dzpen.com

T

B X

7 f

vesina |, .
Ctp = Cg 4y —gt + vosina = 0
3%0,86
tp = 0% = 2585

x = vc(cosa)t

xrp =3%0,5%0,258 =0,387m

y = —%gtz + ve(sina)t + H

. H=r(1-cosa) =0,45m

yr = —5(0,258)? + 3 x 0,86 x 0,258 + 0,45 = 0,785m
8) il

el il 5 Blagial e didadl) dlall sl 2ya (1
AiaYI 558 ¢ Ry Apelslill Jadll 2,548 ¢ P Jill s8¢ F ol s

Glua g Blaiiall A dapls daat (gl BN ol Gulayy (2
. 4l

D ﬁext = ma

F+P+Ry+f=ma

- (0,%,y) Sl= Basyu

.Fsinff —Pcosa+ Ry =ma, =0
OyJ‘,Mj\‘;Q:\.S‘)AJA)Sy ay=0

Fcosf —Psina — f = ma,

F cos f—mg sina— .
_a:axz ﬁ mg fé\_t.qj

__ 400x%0,927-70%x10X0,42—10

_ 2
—~ = 0,93m/s

c0A Al caal vy = 10mM/s de pw A daddl) ) Glayiadl Jiay (3

3 P
Hdl 8
‘& AR g (s paady 1 JELY) WWW.DZPEN.COM %


https://www.dzpen.com

= e

(oYM Glagiall) Ay el Aleall A8 Jalasl fase GBaalas

A A5alK) AUl ange 55 0 e Llall (gsiasall LR

w(F) ECAT Epp, w(f
—_—
Rl
EPPo
(G + s il

Eco + Eppo + W(ﬁ) - |W(ﬂ| = Ecpq + Eppa
. ECO + W(ﬁ) - |W(f_)| = ECA + EPPA
: %mvg +FX0AcosfB —f X 0A = %mvj + mgOAsina

%mvﬁ—%mvﬁ =FX0AcosB —f X 0A—mgOAsina

m(vs—v2
L0A = (va-vi) _
2(F cos B—f—-mg sin @)
70(100—4 6720
04 = 20008 __ _
2(370,8—10—295,8) 130
.0A =51,7m
2 ddy )k
V2 — V2 =2xax 04 B Gl
oa = VA"%
’ 2xa
100—4
.04 = 0om = 51,7m

B s A opmaasdl G daliiie daise Blajil A a o5l Y] 34l £ 520 s (4
A e s YF, =0

.FcosB—Psina—f" =0

. f'=Fcosf —Psina

. f'=370,8—-295,8 = 75N

Hl 8
WWW.DZPEN.COM :“,*

‘& a5 peady 1 AN


https://www.dzpen.com

St =115 & lgakail A ) dejll sadl o Lle ¢ AB diluall Cral

0B =Zat? + vyt
2

=%x0,93><112+2x11=78,3m

.AB =0B —0A =783 —-51,7 = 26,6m

9) s i)

ol

A

Zﬁext = ma

P+R=ma

LSl sl paall e BaY
.—Psina = ma
.a=—gsina

Ailaliie daives 2 5all iy @ < 0 of B
|l

.OM\J&UOL‘—M\&—\%\ 2
V2 —VF =2xax04 B Gl

Uy =+/V2 +2xax04

Vg =+/VZ—2x gsina x 04

.V = V400 — 10 x 30 = 10m/s

inia Us s sl 5231 ¢ (0) G dsmmsll i (3

(0,5 )2l eadans plee s
,Adlany) sy,

(0, ¥0) = (0,0)

. (Vox» oy ) = (v cos a, —v, sin a)
S G s Gk

Y F.e =ma

‘& a5 peady 1 AN

WWW.DZPEN.COM %


https://www.dzpen.com

® = e

—_

.P=ma

mg = ma

i=g

al % =_O . (0,1,]) ol e By
oY L ox e 3

 Aaliie dafine A jall iy g, =0
. Vy = Uy COSQ

.%zvocosa Sl vx=%\-l-zﬂ;
cXo = 048y hag 33l e x = vy (cos a)t + xy P Vg oS @ Llida Al Al
. x = vy(cosa)t

L0y e 185l

(’ML’BJ:":‘AM:‘S"“‘“:\SJQ\ ayzg

“ el T . oy dv . dv
Voy = @\J@Y\Ljﬂ\w}vy=gt-|—v0yg¢(g)l.@_uu,agrd\d\ﬂ\ —tyzg m}ayzd—ty
.Uy =gt —vygsina . —vysina
. e n e dy . . dy
< (gt — vy sin @) Leiida Al Al =gt —vpsina 4 —— =,

Yo = 0 &SI by 8l ey y = %gtz — vo(sina)t + y,
Ly = %gt2 — vo(sina)t

x = vy(cosa)t ....(1)

-

T 1 .
y=§gt — vo(sina)t .... (2)
_y:f(x)JLuud\:Udh.a
(2)‘“‘;&}’—’} t=v0cosa J;.a(l) o
1 2 ) x
y= Eg (vo cosa) B vO(Sln C() Vo COS
P GNP SR PR A =9  y2_
S adad e e a bl y ngcoszax (tan a)x
.y =6,66X107%x2% — 0,58x
Hd) ol

‘& AR g (s paady 1 JELY) WWW.DZPEN.COM %


https://www.dzpen.com

<> e

oY) mhaw e saall Ak ddlaal as gl (0
.h =o4sinag Lo~ y = h oS

.h =15m
6,66 X 107%x% — 0,58x = 15

. 6,66 X 1072x% - 0,58x —15=10

. A= 0,336 + 4 = 4,336

0,58+2,08
X'p Sy a——
13,32%1072

L oY) e Al 5 9,0 gl ) sl (2
_vy:OOJS..g'S}J:ﬂ\MQ

= 20m

. gt—vosina =0

Vo Sina 5
Lty = =2 = 0,55
g

y = %gt2 — vo(sina)t
Ve =%><10><(0,5)2—5><0,5
.0 1l (358 353 5a puaal) sline Ll 3 )LE) Yo = —1,25
hs = 1,25m
.h=h+hg =15+ 1,25 = 16,25m
(10)Cm ailt
dal
c(A) Al ge vy =5m/s @i de jum = 100g 43S (S) b aws (o
el o dadadl) 58 JS Jie (1
(sl (SN O ) Gkt (2
ANy g gl s e ST o

.mcfegsa

ZFext =ma

.P+Ry+f=ma

.—P,—f =ma
Hdl 8
‘& AR g (s paady 1 JELY) WWW.DZPEN.COM %



https://www.dzpen.com

—-mgsina — f = ma

.a=—(gsina+%)

el A8 a danla s e
Uil dakliie dafine 4 jall (i g < 0 Jla

2 ~ ;
R =mg\/cosza+(§+sina) D AS S5 AB (s sl Gk e Akl R sl 50k Ol g @

R=Ry+f
R=JREFP

f =—-mgsina —ma
. f=—-m(gsina + a)

. Ry =B, =mgcosa

R = \/(mg cosa)? + m?(gsina + a)?

2
'R :mg\/cosza+(§+sina) a5

A sl 3l 88Y) (5 siall ae piiay AU jaaie e € Akl die L] B kil s AB Jilal (5 sisal) anall jalay

.6 =30°

. B 4kl sie auall de ju caal (1

.a=—(gsina+£)=—(10><0,5+%)=—6m/s2

vi—vi=2XaxAB

Vg =+/2XaxAB + v?

Vg =V—=24+4+25=1m/s
. B 4dadil) 43 jalae 22y aiall e Uilas S (2
. (Ori\;DLf"‘in Lﬁjau ejM J\ﬁi}

A da g )
(xOIyO) = (010)
. (Vox, voy) = (vg cosa,vgsina)

A 5 ol Gk

S ol

‘& a5 peady 1 AN

WWW.DZPEN.COM %


https://www.dzpen.com

® = e

. ZFext = ma

—_

.P=ma

mg = ma

i=g

i axf 0 . (0,1,]) vl e Blawyl
R . 0X e 48 jall

 Aaliiie daiine 4 jall s = 0
. Vy = Vg COSQ

.%z vgcosa Subs v, =%‘-’eﬂj
X = 0 A8l b5l ges 0 = vp(cos @)t + xp 2 Vg cos a Leiia I Al
. x = vg(cosa)t

.0y e A8 Al

e\.kli\.\"&)ﬂﬂm@ium&i)ﬂ\ ay =—g

“ e T _ . T dvy_ . _dvy
@\@Y\L})J\wjvy_—v3+voy§z(_g)wg\l\d\q&\ —r=—g “esa, =2
.Uy = —gt+vgsina .vy, =v,sina

. w2 .ty dy . . dy
* (—gt + vg sin a) Ledida Al ) —=—gttugsina 4 — =1,

cXo = 040 b )l ey = —§9t2 + vp(sina)t + y,
Ly = —%gt2 + vp(sina)t

x = vg(cosa)t ....(1)

1
r y = —Egt2 + vg(sina)t ....(2)

LV = F(x) lsad) Ualaa

L (2) Foesis t = w3 (1) oe

Vg cosa

X X

2
1 )

= —- + vp(Sina

y Zg (UB COSO() B( )vB cosa

Hdl 8
‘& AR g (s paady 1 JELY) WWW.DZPEN.COM %



https://www.dzpen.com

< *

8 add (e a bl Y = —mxz + (tana)x
B

_ 10 >

LY = 1’Sx + 0,58x

.y = —6,66x% + 0,58x

. BC 4Ll caual (3
asall o s finss a0 3 Jle s Jsall Iaa
Y, y = —(tan@)x JEN (e adlalaa

y = —0,58x

. —0,58x = —6,66x% + 0,58x

. —6,66x% + 1,16x = 0

1,16
Xp = 22=0,17m
6,66

yc =—058%0,17 = —0,1m
Lo se i Ay ph (Gla

(BO)? = (x¢)* + (¥c)?

. BC = /(x)? + (yc)?

. BC =/(0,17)2 + (0,1)2 = 0,2m

) CM\A&;%M\&L@IU&@J& (4

.Uy =vgcosa = 0,86m/s
.y = —5t% + 0,5t
—0,1 = —5t% + 0,5¢

.Uy = —gt +vgsina & sass ool 23 =5t + 0,5t + 0,1 =0

Ve = \[(vx)z + (1) B Jeisi
_;&cp\&u@aamétanﬁzz_ywus

(11)cmpail)

Hdl 8
# AR g (s paady 1 JELY) WWW.DZPEN.COM %



https://www.dzpen.com

. s 200 =

Y s 5305 e RS pelibacal) il e (i 1 Ll 1 bl il 5.8 04 (1

.T5G sm s My

G.m.M
. FT/S = 2 L
(s gl alladl alaill 8 G 3as g daef ¢ aladl adadl Culil gaeall Jolasl) Jlaxinls (2
_ Fxr?
" T mxMr

_ [FIx[r]* _ Nm? _ 2 _y
[G] = k] = Ko7 = N.m%. kg

v = %:ﬁ‘;'aﬂ\gﬁﬂ\@ﬂ\g‘fu@wﬁuw\&ﬂ\b@g oo (3
(ool (AU 53l
ZFext =ma
'ﬁT/S =mﬁ

71 bl e Llawyy

. FT/S :man
G.m.M 2
2 L= m-—
r r
G.M
T _ 2
r
GM
v= [—
r

21T
LV =—
T
T:zﬂz 2mr =27T 3
v GMT GMT

T
3
T =21 |—
GMr

. A ) ) ;

la3ne el Lgiad ol 5 ¢ G W1 Jm 5 e lilanal b (68 il 4305 — Al of 0 (B
L E "
ol allall SUil) b Lgias

3
T =21 |2—
GMr

Sl

‘& AR o pendy 1 LY WWW.DZPEN.COM

3


https://www.dzpen.com

< W

3 2
T? = 4n? —— = —3
GMr  GMrp

T?  4m?

) T3 GMT

3 £ . - -, 2 - . 2 i
o dsn % Gl Ao llaa) )OS Al 3308 — Sl U ST 5 G 5 My o e

"3 6,67x10"11x597x1024  39,82x1013

el Sl A mI T g laddl sall caal (7

T2 _ 40 . 40 ~ 10-13

r3

T =2m |— = 3,348 x 10*s
GMr
12) (poa
v(m/s) CVEFO o (1
M s okl JBlaily (2

de jluia dagiiie 48 jall Jully Jad J<G ol 3 de ) gladl (e

. Uil
e Jiay g obel) Cum Tasad) e ey Y aifians Lok (e 3 ke 5o Gl
e
_ 1-0,6 _ 2
4= Qzo—ao)x103 i
0,2 ¢ 200000 Ao o) O oSl (e LS pa Alaall iy Ja (0
< Uy = 0,4m/s 4ilai) de sy iy dlaal)
0 40 t(ms) ; 3
A yiiad Y (g giaal) o f Sia) 3580 anall amdy (3
A8 jal) dgal ASlaa 5 504
el e s gl g8l JS Jia (1
0 sﬁzm%\‘@j@@mwﬁw@ﬁ@(g

RS AR

. ZFext = mC_i

. TA - f - mAa ...... (1) Lu'“‘yb

Pg i
S ol

‘& AR g (s paady 1 JELY) WWW.DZPEN.COM %


https://www.dzpen.com

® = e

Py — Tz =mga.....(2) Ly
C(2) & (1) e

.Pg—f=(my +mg)a

. f=mpg — (my + mp)a
f=065%x10—1x%5
f=15N

t =200ms Aballl vie Cpesall G ol Jll aall ol (4
) g Uadl aay Cppaval) A8 pa dapda gyl (

ﬁA+§N+f=mA(_i A(‘““JMM

—f =mya BLasYL

. ol Akliie aine 38 jall My g = — L < 0
. —

Py =mpd B aeall iy

Py =mga..... (2) bl
.a=g=10m/s?

(0 bt A8 ja) At de jluie Aaiue 38 )al)

g ia A sl Lok ) Ald) ale (o
v =1,4m/s 058 t = 200ms e

vf — v} = 2ad

a=-L =—-22 = _428m/s?
mgy 0,35
2_.2 _
=% 2% 923m
2a —8,56
3yl B asall g bl hlada an -z
o3l AV ladl) o Uaisl
a(m/s?) e y bl e
N\
10
° T B

- )t s ;) WWW.DZPEN.COM 3 v
ﬁ& . 0 50 1 s) 5*


https://www.dzpen.com

13)(p i)

x Alaldll AYay (12) amall de o g e D pas Jal bl Jiay -1
ZFext B mc_i

.P+R=ma

. 0X e byl

.—Psina = ma

.a=—gsina

ALl A i 601 s 0 < 0

X sv? Om Akl A8 sl /o
v? —v¢ =2ax

.v? = 2ax + v3
Vg 5@ (e dS Aad el glall Phaiuly [
LUK e 4l Tasall e yar Y asiise Jad e 5 le sa ol

okl e Jiw 4 s v2 = Ax +B

A=-—2=_10
0,9

w2 =-10x+9...(1)
v? =2ax +vé ....(2)

.V = 3m/s sl

!& a5 peady 1 AN

.a=-5m/s?xi2a=-10
.sina = —I—;’ = 0,5 Jibya = —gsina
FINI
WWW.DZPEN.COM a


https://www.dzpen.com

Lo = 300 4w

f B 5 B8 o A GlSia) (55 25 el -
Aj\AM XYY ‘;e.u;ﬂa' &)Lu.ﬂ\ }S‘)L.K: J;ji/\

2 Fext = ma’
P+Ry+f=ma
. 0x e bluyl
.—Psina—f =ma
v : L)
.a = (g51na+m

L KA B g8 Bk |

2Ec . 1
v= |=£ AAAJ_EE.::——nqu
m 2
0,4
v= [= =2m/s
0,1

.v:—vi =2a'x

v2—p2  4-9
.a = 0 = — = —6,25m/s?
2x 0,8

. f=—=Psina —ma’

.f=-05+0,625=0,125N

14) 'y yail)

. B 4kl sie auall de yu caaal (1
el aad) e 28Ul Blissl fage (gaalas

ECA + W(ﬁ) = ECB
. ECB == W(ﬁ)

1
: Emvé = mgh

) . vg = 4/2gh = V100 = 10m/s
Al o

‘& a5 peady 1 AN

WWW.DZPEN.COM a


https://www.dzpen.com

. C Akadl) 4 julae amy anall jlie Ailae T (2

Ve = VUp
A R
-x R
h R
ﬁ B/f.-".-".—".—".-".-".-".-".-".-’a"a’a"a’.-’l’.-’a"a’a"a’/fa’.-’.—"fa"a’.-’a"fi“
P Yol
T T % T o
v
y
. (0’ f,j‘)w)i ‘:A.L.m e&“ JU';.'\
LAy da g )
(0, ¥0) = (0,0)
. (UOxr vOy) = (v, 0)
S s B Gk
.Y F. =ma
.P=ma
mg = ma
a=g
a 0 - .
2| % (0,3,7) sssall e Lliuyl
a, =
x=1v.t...(1)
r 1
y = Egt2 ... (2)
LV = F(x) ldd) Aalea
L (2) b R t=vi i (1) o
1 X 2
y=39(3) +
O LW BUPR N WA [ =2~%x2
[
S ol
WWW.DZPEN.COM

!& a5 peady 1 AN


https://www.dzpen.com

< W

.y =0,05x2

. CD Ll caual (3
,Adlilas fasdl (pe ey asfine ad (e 5 le s Juall laa

.y = (tan8)x
y = 0,58x
slina D Adaiil) i (S ik Jaal) ok 5 auiad) lsa

0,05x% = 0,58x

0,58
xp =—=11,6m
0,05

yp =0,58x%x 11,6 =6,73m
cooselid Ay Hlas Gl
(xp)? + (yp)? = (CD)?
CD = /134,56 + 45,29 = 13,41m
(15) G
38 el 1Sy Furope sl de ju glad p JSA e i (1

Al e (s atall S S Ly L F e alall 3l
. Europ

s Europ > S my sn ANy F) g sl s ke xSi (2

F]/E —_ mEa
GmEM] = N
S n=mga
-~ GM; _

a = _rz

. dv : - ) . . .
.v:CteO}AaT=EQLA-JJaT=O Slls 5 8 e g bl puady il

i Aadatic 4 iy AS ) )
Sl ol
y& AR g (s paady 1 JELY) WWW.DZPEN.COM *



https://www.dzpen.com

<> e

.Europ)ﬂmV:\L)J\g_mA\_v&y'é_)Lmqh(4

GM;
Ay ==
T
v2
a, = —
n r
v =M
r T2
— GM]
r
__ 16,67.10711x1,9.1027
. UV —
6,7.108

v = 1,375 X 10*m/s

. Europ asll ¢y a3 @)J\Mcﬁum\ (5

__ v __ 1,375x10*%
(U — T — —
T 6,7%108

. w=2,05X10"%rad/s

(oidall Jsa ALdS 5500 Slady A 3D 3aall Lﬁi Europ S a1 T sl zisiul (6

21

e ="

Ty = —2 — = 3,06 x 105 s
2,05%x10

. . 2 . " - i
il S S el aend dunailly :_3:1(=Cte;uu\ﬂ£swm¢;\ (7

27r 27Tr 3
T=""= = 2T |-
v GM] GM]
T
3
T =21 [—
GM;
T2 = 13 4772
GM;
T2 472
.5 = — =K =cte
Tr GM]

coolk ki camiaa T, =1 18h18 min » "[o" &l A a 50 (8
s oidall Ll aaad Al 445 g8 Ml pallly slati WK AL

12 4m?
. 3 GM
;‘J’J‘ ;"b 10 J

‘& AR g (s paady 1 JELY) WWW.DZPEN.COM %


https://www.dzpen.com

w__Les 0  OZZBZBDB@9@ =

GM
3 — .3 J
Tio = Tio X 42

_ 3.3 GM;
T = T'IOXW

- T0 = 4,206 X 108 m

(16) il

Aldlalag g @LHS\ il JMaiul
AKEAY) 6 8 Jleal die 3 Sl Ae ju daladia poa 2 28 ) Ll sl S0 Gl el (1
C(2) A Adlad) pe @Uas Y Slall Asiall Aalas (2
B 5 A ol Jied 23a5 (3

.v(t) =A+ Be

t
v(E) = 1,14 (1 _ enm)

t

v(t) = 1,14 — 1,14e 0152 ... (1)
v(t) = A+ Be % ....(2)
[(2) 5 (1) o dathaal

.B=-114 s A=1,14

B Ged e & ST 47,580 = 8,64 1 5 de s Leiiad ) dbalil) Abaladl of i) (4

t
v(t) = 1,14 (1 _ e‘m)

t t
) v _ ﬂe_o,mz — 8 64e 0132
dt 0,132 ’

t t
.7,58v = 7,58 x 1,14 (1 - e_m> = 8,64 — 8,64e 0132

t t

% + 7,58V = 8,64¢ 0132 + 8,64 — 8,64e 0132 = 8,64

224 7,580 = 8,64 1 b 5 e e Lgdind ) Al Al s
dv

—tav =f..(1)

Sl ol
‘& AR g (s paady 1 JELY) WWW.DZPEN.COM %



https://www.dzpen.com

Z \

)

Ny

el

dv K
(3) a‘f‘;U—(

% +7,58v = 8,64 ...(2)

(2) 5 (1) owdathall
.B=864 s a="758

AL jaall 3 jallall A jo i
e s ol 5SN e Al (g gl Jia & panl (4

f AV 58 5 T peaed )l dxdly 5 P Ji 5 58

_ ﬂ)g A8l (383 de el Abialial) Asladd) of gl (2

m
S s O 518 Gk

Y F,,=md

P+T+f=ma

.0z Jsnall e Blauyl

P—m—f=ma

- o) sell Lpanall AN p o Saa

.mg—prg—kv=m%

_ﬂ)
m

dv k
-z+;”—9(

) Geased jl dadla A oia B ¢ B Jalaall 48 jall 5 ladl ale, (3) 5 (1) otlalaall oy Al (3

£ 590 Ll i
%+ay=ﬁ
wtmr=(1-"0)s
EHUNE
1-(-2)

m=(g—B)xm Js f=g——

. =(9,8—8,64) x 0,032 =3,71 X 10°2N

\& pa) g (g penly 1 M)

WWW.DZPEN.COM

Sl VL;


https://www.dzpen.com

dat

17) ¢ i)

L = Av+ B 0Kl S Ul A8 el dloalil At o g el G ¢80 Gadis (1

P e I P I T A

. ZFext = m(i

P+f=ma
.0z Hdl e byl
P —f=ma
dv
mg—kv—mz

dv k
a” m? I

dv

E_A v+ B
Agaall,

k
.B—g}A——;

C(vp) sl de jull - ¢ ((g) daa,V1 Analal) Jlae ad - 1 el Lily e (2

dv

g =10m/s? ) (waiwy a=g Jibsv =0 oSt =03 . —=aq

dat

v =12,5m/s Ol (msa =0 058 v = vy Al Uil

) e e Cual s aEall 134 Ban g s 1 /sl Ay 8L AS Al e (3

v(m/s)

t (55

571 A ) s sas

X == 0,8 gl due Jiw —k/m

m 125
k _
—=0,8s"1
m

k) s el (4

.k=08x100=80kg/s

[0 7s] daall (& (e 30 AV Madll de s ) jad LAS Jie (5

. (SEEY) Uaill 300) 57 = 6,255 4ias T = i = 1,255 Ll
(18)¢x el

el e bl g il JSa) e Jie (1
Hl 8

WWW.DZPEN.COM %


https://www.dzpen.com

Lo )] dadly ol I 3 58 Jlaa) oSy sl (g (2

, o )l dadly plal JEI 5 g8 Jlad) Sy diey —

.P=mg=p,Vg

T =pfVg

T _ P9 _Pr
P pgVg  pg

m _ 1,05x10%

I
¢
Ul
ee)
w

P 1,8

G Tty = B 1 I GG Al de ud Al Aitadl of O G P 08 Gl (3
S B JSobl Gmdl ale B 5T e JSB e ala) allay

S s O 58 Gk
Y F,,=md

T+ f=ma

L0z Haal) e LYy
T —f =ma

- o) sell Lpanal) AW p o Sua

dv 1
dt 1

K

.B=g% s T =2 @)%=—J¥:\3=’M\4
9

Lv, Aesllie i s le (4

!& a5 peady 1 AN

W _ e Bk Pr
S =0 <, " +va—gpg
Pf
LV =Tg—
L g Pg
Al ol
WWW.DZPEN.COM


https://www.dzpen.com

a 3oke 2 o
f
T
0
5

t

) i) Al S () = v, (1 —e77) o (B

dv 1 p
—+-v=g-2L
dat T Pg

dv 1 v
—=+-v==
dt T T
dv 173 _t
L — = — T
dt T

1 1 _t
v ==y |l—e
T T

dv 1 173 _t 173 173 _t 149
—F+-v=—e t+=——e t=—
dt T T T T T

t

| A Alealil Al S p(E) = v, (1 _ e-;) diay

v, = 15m/min 98 1) k dad cual (6

.v, =0,25m/s
T:va‘g &ij:Tg&
Prg Pg
0,25%1,8 —
T=—"""_=428x%x10"°s

T 1,05x103x10

m .
k=— 4dwsT =

m
T k

pgV _ 1,8x01

— — 3
k= T = T2ex10E = 4,2x10°kg/s
19) i)
2
_% =g(1 _%) S e 5 eyl Lgind 31 Aloalisl) Aaladd ol cy (4

kg emaNy
S (g (8 Gk
Y F,.,=mad
osisad )l Axily i, P+ f = mad
.0z Haall e LYy

P—f=ma

dv
.mg —kvi=m—
dt

S ol

y& AR g (s paady 1 JELY) WWW.DZPEN.COM *


https://www.dzpen.com

_-i-li;H-_-'-—
dv k 2 ( k 2)
—=g——v:=g(l——v
dt g m 9 mg
dv v2
L— = 1-— >
ac 9 mg
k
m
.= 1
k

(il e sl gl jial (2

2
v, = @zam}vg:U%) Saly [ 1 -2 =0mﬁ-%=0é‘ﬂ‘e¢ﬂ‘<f’

(S) Aaall daall de yudl 1 grlasall Jiay
Gl gl allad) aUaill 8 48as g 20sa A i) 5o @ dad 23n (3
-V, = 5m/S ULLA\UA

__mg - 2 _mg . __ |mg
" =t S =50 se = 50
S
- STINTI 150%10
v() ,’ \\\ . k = 2E = 60kg/m
I, \\
/
[l |k 20)¢s pail)
4 P \
4 \‘
a
\ \ g
0 M bl anall e 5 jisall dua A g sl Jial)

(0,7) o5l iy XS 5 (0,7) L saall Aanilly A8 al) daguda Gy (5 il (SEN G g3l81) Saudaty
Gl e O Gk (1

. ZFext = m(_i

—_

. P =ma
mg = ma
a=g
s a=0 (0,1,]) ossall e Llauyl
a, =—g .
. 0X (e A8 Al
FINI

‘# AR g (s paady 1 JELY) WWW.DZPEN.COM %


https://www.dzpen.com

v(m/s)

8,66 |\,

_Ma@ﬁﬁuaz\s)ﬂ\gj\ﬂgjax =0
oyés:c\sjaj\
_ELEI}L.:B yaia daiiiie 4S ) a, =—g

Dokl e aa gl (2
Vg Ae_pudl gl ) daadl) (1
. Vo =10m/s

B e mdl glal (0,7) e S sall g, dadl (=
« = 5m/s

poall L G Al Gl e JS dad il (7

Vox 5 1 .
COSq = =% = — ==4%y, Vy, = VyCOSA
vo 10 2 - Yox 0

.a = 60°
Voy = Vg sina = 10 X 0,866 = 8,66m/s

t(s) G“JM Jiall GA vy(t) 5 vx(t)O‘ Js Jie (3
(0<t<1,72)

SOM  AaEY) Ald) e JS opiaiall e Ziinl (4
s
OM =5 x 1,72 = 8,6m

8.66x0.86
2

.h=

= 3,72m

21) 0 080
'c\}@\u\).ub );J\\JA@JA@_'

(0,1,]) dlzd! 2y () sa(t) Crtivia 3V Cpilabaal) o gl 5 AS Hall Aapida (o pal (1

. (0’ l’DL:GJAJ\ @L.w ?L‘A )Ui_’\
. M\M\Y\LJ)J\

S ol

‘& a5 peady 1 AN

WWW.DZPEN.COM a


https://www.dzpen.com

<> e

(x0,¥0) = (450, 0)
. (VOx' vOy) = (_v0: 0)

A s o 5lE Gl

X Fexe =ma

—_

.P=ma

mg = ma

i=g

a Ax :_0 . (0,1,]) vl e Blawyl
Y ox Ll S

. Aaliiie daiine 3S_all s @ = 0

. Ux - _UO

dx . dx
= =—p Gy p, == Wal
dt 0 i vy at - "

.x = =50t + 450
.0y e AS sl

e\b&bicjwwasjﬂ\ ay, =g

“ ol o - oy dv . dv
.voy=0@‘J#Y‘5=Jﬂ‘uwvy=gt+v0y@(g)wg.;ﬂ‘ﬂ‘ﬂ‘ d—:zg m}ayzd—ty
vy =gt

ey - dy N dy
<* (g Lefida Al adlall —=g ey = = p

cYo = 048 b gyl ey = —%gtz + Yo
_1 .2
y =29t
y(x)=2.107% x? = 1,8 x +405 : ISl i sl dalae o 0 (2

X = =50t + 450 ....(1)
y =5t2...(2)

=

Sl ol
y& AR g (s paady 1 JELY) WWW.DZPEN.COM *



https://www.dzpen.com

. . . x—450 _ 450-x ___ .
. (2) (55 Ut = — =0 = s A (1)
= 2
y(x)=2.1073 x2—-18x +405 = y=75 (45500 x)

. oYL (3 saiall alkai ) ddaal Cuaal (3

.y = 5t?
ho .
t, = /?" 4is hy = 5t?
405
Lty = T=9

LUy = \/(vx)z + (vyp)z

vyp =10 X9 =90m/s

. v, =+/(50)% 4+ (90)% ~ 103m/s

s ol sell & LAl da il S ja A ya ]

(e + Bdia ) de sanall Alaal) S je Ao Lgiad A dplialiil) Aalaal) a5l (1

S s 58 Gk

N F, =mad

oo )l dxily Jegh, P+ f = ma
0y L5l Sle BauL

P —f=ma

dv
.mg —kv=m—
dt

dv k
.E+;v—g
7 Ll Saedl el sy Aaaall e ull pl (2

avy _ 0 Cua dvy,

k
) w | — 4=, =
dt ac Tm?lL=9

S ol

\& pa) g (g penly 1 M)

WWW.DZPEN.COM %


https://www.dzpen.com

v, =2
" L_kg
150
=—X10 =15m/s
L™ 100 /
UL=T><g
v 15
. T==-===15s
g 10

L EEY) AUl 3aal Ay )55 dagd aef (3
.t=51=5%x15=75s
22)C )

(0,5]) b i) ) i3S lse o o (1

. (0, ?;DL;*‘J\ @.L.u ?SM )135.3
Ay da g )

(xOIyO) = (0;0)

. (Woxs oy ) = (vp cos @, vy sina)

A G 8 G

W=

. ZFext = ma

—_

.P=ma
mg = ma

.a=yg

c(0,1,]) bl ssianall ety 3K jlise e

|ay=0  (0,1,]) ool e Llanyy
a
a, =-—g
LV s 59 N (0,1,)) plaall 3 lual) dalas 22 (2
. 0X e A4S Al
, Aakaiie dagive 48 jal) by g, = 0

.Uy = VyCosa

Sl

\& pa) g (g penly 1 M)

WWW.DZPEN.COM ‘al


https://www.dzpen.com

dx . dx .
.~ =vocosa My v, ==Ll

cXo = 048l bag 330 s x = vy (cosa)t + xy < Vg COS a Lelida Al A
. x = vy(cosa)t
. 0y e 48 Al

e&hhzwwi\s)ﬂ\ ay =—4g

- . s d _ d
LAY b g8 (s 1), = —gt + vy o2 (- g) Leiie S AN ”y__g mjay:%
.Uy = —gt+vygsina . vy, =vsina

. - oy dy dy
< (—gt + vy sin @) Ledida Al ) — =—gt+vugsina s — =,

(xg = 0455 By Gesy = —2 gt + vo(sin @)t + yo

_ 1 .9 )
x = vy(cosa)t ....(1) Ly =—Zgtt+ Vo (sin )t

T 1
y=— th + vo(sina)t .... (2)

L(2) Gumsis t = i (1) o

VgCOSa

=-1 ( al )2+v (sma)
y_ Zg VpCOSa 0 o COsS
i N . \ - _ g 2
. é&éﬂ()&&ﬁ JLA-»AJ_ y —ng COSZ(XX + (tan a)x

Ay dalall Adlae i 8)SH el Cargll Qi (e cae D) (€0 Al vy yud) dad 4l (3

y = —mxz + (tan a)x

— 2
.H = —2v o D* + (tana)D
.2,44 = ~To 2(25)2 + 0,58 x 25
w8 =3455 12,06 =
1,5v;

vy = 18,58m/s
23) i)
- (0xz) alndll By, (1) 52x4(8) 2 A puall (a3l Gilalaall (1

Hdl 8
‘& AR g (s paady 1 JELY) WWW.DZPEN.COM %



https://www.dzpen.com

® = e

(0, 5] oab alea i
Ay da g

(0, ¥0) = (0,0)

- (Vo voy) = (vycosa,v,sina)

S s O 58 Gk

Y F,,=md

.P=ma

mg = ma

Q=g

ay =0  (0,1,]) vsaall e Ly
. 0X Sle 4S )all

 Aalaiie dafine 4 jall Milbs g, =0

.Uy =V C0SQ

dx - dx ..
. = vacosa Sabs v, =Ehﬁﬂ;

 Xg = 04555 b 3l s x = v, (cos @)t + xg o V4 COS @ Leiida Al Al
.x4(t) =vy(cosa)t
. 0y e A8 jall

. (—;Lk.u\_a ® ).\m..". Aaafhina 3\5);5\ ay =—g

ol o _ . et dvy . __dvy
@\J@Y\Lj)d\w}vy_—gt+v0y@(—g)wgf§\d\.\l\ E_—g m}ay_g
LUy = —gt+uygsina . vy, =Vv8ina

. - T dy . . dy
& (—gt + v, sin @) Lediia Sl A —=—gt+ussina 4 — =,

 xg = 0 &5 Byl ey y = — 2 g2 + vy(sin a)t + Y
cya(t) = —%gt2 + v,(sina)t

x4(t) = vy(cosa)t ... (1)

r 1 .
Hd o ya(t) = —Egt2 + v4(sina)t .... (2)
‘# AR g (s paady 1 JELY) WWW.DZPEN.COM *



https://www.dzpen.com

cA sl Jlis 3933 (S) @ e B asall o Wle « (Oxy) alzall i (P) adaiill dlali (2

vysina

ity = - —gts +vgsina = 0 : 55,0 Jeeasll 2D a3l

vy Ssina

. xp = vy(cosa) = 69,28m

 y5(1) 1 0y ssmall Jle B pusall il dlilad) (3
L Aglaiy) o
Yo = (=h)
. Vgy = Vp
C M) (e O 58 Gl

. L Fexe =ma

—_

.P=ma
mg = ma
a=4g
a ay, =—g . (0,]) oAl e Llawyy
Oy‘_,’J:_‘*\S)Q\
e&hbs@w@&&ﬁ\ayz—g
- ;‘w \L :.‘ . e ,.\M‘j\ dVy . dvy
aplany J)""J wjvy=—gt2+v0y‘;%(—g)\-eam‘f3 E=—g m_ja,y:?
LUy = =gty + Vg . Vyy, = Vysina
(— Leiide ) Al 22— ey &
* (—gtz +vp) : 2= 9ta v s =Dy

Yo = (—h) RISV b y,8 a5 y = =2 gt,? + vt, + g
yp(t) = —> gt +vpt — h
yp(8) = —>g(t — 1) +vp(t — 1) —h

S ol

!& a5 peady 1 AN

WWW.DZPEN.COM a


https://www.dzpen.com

Ctg =

LA eall 5553 2s

__ visina
- Vs 29
1600x%0,25
s = ——— = 20m
20

L (S) Akl A4 g e ddaal

vgsina _ 40%X0,5
g 10

2s

yp(2s) = —%x 102 - 1)24+202—-1) =2

.yg(2s) =13m

d=20—13=7m : B ;A ‘neuall i dilud)

20 = —%g(2—1)2+v3(2—1)—2

20=_7+UB

.vg =27m/s

. B auall (38 3kl A aueall deju g bk pailad aagl (5

.U, =vycosa =40 % 0,86 =344m/s

.Vy = —gt+vysina =—-10+40 % 0,5 = 10m/s

LV = \/(vx)z + (vy)z = /(34,4)2 + (10)2 = 35,8m/s

S ol

tan,6’=:—i=3%)4=0,29
B =16,2°
24) ¢y )

‘# a5 peady 1 AN

WWW.DZPEN.COM


https://www.dzpen.com

<> e

TA+ ﬁA‘l'IéN:B
TB+ ﬁB+§N:6

. Lliayy

Ty =Ty = T LS ilega s S

.T—mygsina =0

.mpgsinff —T=0

.Mmpgsinff —mygsina =0 o) gy
.mgsinf =mysina

. My Ayl ALS g i)

my sina 0,5%0,5
. mB = =

= 0,357kg

sin 8 0,7
A1 e 090 Ledlad dleal) Gl Smp = 2y gl Camy Ala) AES B Ayl (358 i (2
.a =3m/s? L@cjuu\uﬂec\s)ﬂmghw)ﬂ@u\ ol ulaty (i

L S s o518 Gk

N F, =mad

To+ P+ Ry =myd

. Ty + Py + Ry = mpa

_Llaayt

Ty =Ty = T A daga 5 S

.T—mygsina =mya

.mggsinf — T = mga

_Oﬂﬂdu\ca.;.}

.mggsinf —mygsina = (my + mg)a

AUl de e dains 48 jall Millyg g > 00f Jaadls o = DpSinfomysing

my+mp
Hdl 8
y& AR g (s paady 1 JELY) WWW.DZPEN.COM *



https://www.dzpen.com

<> e

_ 2mysinf-mysina  _ 2mysinfi-mysina _ _ 2sinf-sina
my+mp 3mA 3

a = 20705510 = 3m/s?

C(2-0KA) a3l AN el inie ) (e LS Cllaiall g el iy (3

il D gl ae 43l g o 5luiil) dad Caaal (1

.é1=%=2m/s2 ol s Jiwa

Ml Ay gusnal) (e Ji gLl A
LKAy 5 @ e
e a=2(2sing —sin @) — 2L I Ge gkl e of o el S 0 Gukiy (2
3 3my -
e adig 3ol el dikiaY) of il
. X Fext =ma

BATRE
Ty =Tp = T A< Alega 3 )
.T—mygsina — f =mya

.mggsinf —T—f =mga

ESTARENN PP

.mggsinf —mygsina — 2f = (my + mg)a
2mygsinf —mygsina — 2f = 3mya

a=§(25inﬁ—sin a)—%

LT Ll g f KAV dad caaal (2

Al o
‘ﬁ& R s panly ;5T WWW.DZPEN.COM ';l



https://www.dzpen.com

2=202x%x07-05) -2
3 1,5

. f =0,75N
.T=mga+mygsina+f

25)n )

.M, s M, W}A\@Lﬁw\z\sﬂ\um

MMz 6x1072
T 2t 100x1073

v, = 0,6m/s

o, = MaMs _ 10x10~2
47 20 7 100x10-3

=1m/s

Ao = Avs _ YazV2 _ 1706 _ 4m/52
37 At 2T 1071

By A om i S AS a danda planid 5 [0,37] e dadl By = f(1) Ol s

1\J(m/S) v, =06m/s oSN t=r1

v = MaMs _ 8x1072
37 2t 7 100x10-3

=0,8m/s o5& t =21

0,4 vy =1m/s 055 t =37

0 0,05 t(s)

ALl e i Faine 35 jall 4a g
A SU A8 jal i 0 Alslaall lay

. av . dv
= Alg g — = 44 —
.v=4t+ 04 5 — 4 4wy, qa ”

X =204 0,4t by T =4t +04 ey T =1

. AB s 53l e diSialy 538 all ol G

lessna lelee 58 by Jladl) e duasae S5 R ol lSia) )5 o3 A all il 1)
Ll Lelee S5 Ml 5 S jall dga e Alile 5S5 R o SlSial o o3 A all S 13
Eco —Ecy = W(ﬁ) + W(ﬁ)

Hdl 8
:& AR g (s paady 1 JELY) WWW.DZPEN.COM %



https://www.dzpen.com

W L= *®

%m(vz2 —v?) = W(R) + mgM; M, sin a

0,4((0,6)2 — (0,4)>) = W(R) + 0,8 x 10 x 2,5 x 1072 x 0,5

Aialy 2538 all ias W(R) = —0,02) Sy 0,08 = W(R) +0,1
. AB Jbsdll Jsb e 4 e i 3 f NSia Y5 6 505 Cilaes
O [ PO PP PR e
Y F,.,=mad
P+Ry+f=ma

. Oxy sl e Llawyl

B mgsina — f =ma
. f=mgsina —ma =m(gsina — a)
.f=08(10%x05—-4) =0,8N

A e AB s el ey 580 Ry Aadalil) A8 yall 30 oo (55 il A () 538 Gty
Ry =mgcosa =8 X 0,86 = 6,88N

. B ddail xie 4 Sl de s oialiae 0y ey Caal
.t =47 o5 B ddadl) die

v =4t4+04=4%x02+4+04=1,2m/s

. 0,2m /s Al iy 2l 3 Ae )

v =140,2=1,2m/s

. BC s 33 e clSISiaY) Jogs

. € Akl die 4y Sl de s 2a

. D5 B e Jlall (5 siall s A0ED L) A8 2 yall (5 sl e g A8 Lalia) fase (uada
Ecg + Eppp = Ecc + Eppc

.Ecg = Ecc + Eppc

N R

1
mvg = Emvg + mgh

2 2
. . . UB == UC + Zgh
Sl ol
# AR g (s paady 1 JELY) WWW.DZPEN.COM %



https://www.dzpen.com

® = e

26)(n
Al de ganall A ada jed 5] Gueld a3l ) ALY dpa )W 5 S0 s gl adall el (adl)) Jiay
Ty o032 57 el s Sl Caai 5 i )W) 0 S 0 L yila o yiad e Gy ¥ Jss (L) el sy
el e o ¥ gk il 3 8l Laly Jias (1

s Mp s my 5G ANy Frp 55 s3] dueladl) 5 lall LS (2

GmyMp —
LTn

Frp = "
£3S ) agl) i 53 gaall 58 L

- Y Sl aa el s AS el an) i (A sl
Gl A ¢ ) Bl

Aadatic 4 iy padl) AS s o) G

Y F e =mia....(1)

LW ol sl e LY

.aT:() A‘-.‘Aj 0=mLaT

cal oAl A aT=%=

 Aalaia G il AS Al L5 43l Ao udl s (g il sl

2
- _ C 3l AR
T'3 GMT

AL e (1) d8a) Lu“;e

. FT/L =mpa,

2

GMT my, v
L =m; —
T2 L,
GMr
. D=
r
27‘[1" _ 27T
GMT
T, =2m
GmM
2 13 am? 3
T = 4m = T
GMr  GMr
Tf  4m?
1"3 o GMT

Al o
%& R s panly ;5T WWW.DZPEN.COM ';l



https://www.dzpen.com

<> e

My saLY) ALS ol

3 2 2 2
X4 . T 4
My =TT T A
GXTg? r3  GMr
_ (3,84.108)3x40 2265x10%* -
T — —-11 2 = = 5,8 X 10 kg
6,67x10-11%x(28%24x3600) 390

=iy (il e slaie W) i (e @il h ) slalall Wl il e &) jj
238 psai sl 3ls s sidael yy x e S (4
238U — 2%5Pb + x_Se + y3He

Laliaiy) i silE Gl

.y =8 4y 238 = 206 + 4y

X=6 4wy 92=82—x+ 2y

L0955 146 5 0550 92 e 5513 238 p sl )il B 53

238U )5l (e )il ST 208Phabia I 855 o o8 238U 8153l oyl A8 (2
E,(U) = (92 x 1,0072 + 146 x 1,00866 — 238,00031) X 931,5

. E;(U) = 1794,48 MeV

Ei(U) _ 179448
A 238

= 7,54 MeV /nuc

L2380 55 e )i ST 208Pppalia 1 315 iy, ZUPD) >El;U)

eﬁ.}\_)}.\j\}ual.m‘)j\ésé}.\;_\bﬁ\ﬂ a&’ )ASJ\J}MUAQ_\IA:\L}JJJ/‘;MA[“

2

me(t)M(U) )udl_} | \
Sl U rprrerat Ay (lomg el e O 0 (1
. Ny = Nge™™
. NO = NU + pr

Ny = (Ny + Npp)e ™

N -
—L =M
Ny+Npp

Ny+Npp — e;{t
. —NU

.(1+%)=e“

U

ln(1+'L—’Z’)=/1t

L t= ,11 (1 + NP”)
Hdl 8
y& AR g (s paady 1 JELY) WWW.DZPEN.COM *



https://www.dzpen.com

Hl 8

1 Pb N
-

M(U) Na
_1 me M(U))

t= Aln( my.M(Pb)

_ t1/2 mpb M((U)

t= In

In2 mU M(PDb)

Aol ¢l (2

9
= 4,5x10 In (1 n 0,01><238))

In2 10x206

.t=745x%10"ans

!& a5 peady 1 AN

WWW.DZPEN.COM


https://www.dzpen.com

= b
e s ail (p lla play) A il Ak sl A il 5 ) 3
1) el

(2339 Aass B JAN E Soall jpeanil ¢ il slae Y i 120l s JsaS ge ol i) e Jeliy
35,30 Talal) i s 3 al) el S e (e <k i o Gl J5aSll e 37 5 b Gaen
Jeladl) ;é};; ¢ dela dadl

2l iy aul kel 3 ) sl Caiai guall Jlesinly Jsalll 5 (aeal) o Jeldl) dalae ST (1
1YL i) 30l S35 ¢ Jelall 13 &) e e (2
A Jsan el 5 400 Al A Jalll 5 (meal) (e JS 3ale 43aS (3
delal) 2 ga e il o sSaall jiuY) sala dpeS gl Y 40,6 g e Jeldll 4les die Juasi (4
KOOV Sl il s il Al vie Ll S i i (5

M(C) =12 g/mol « M(H) =1 g/mol « M(0) = 16 g/mol : b=

2)¢p i

5 dAY &) glSaa (40 0,5 mol (e UsSe Vi = 100 mL 4asa Usald dela 24 324l 2l YL cas
2 550 Jslaay o plad o5 ¢ Jslaall 138 50 V = 10,0 mL Leaa 330 3,00 ddae 22y, ¢l (10 0,5 mol
Vg = 16,7 mL paall &) vie Sl e Joasi ua o €7 = 2 mol /L 23S 5 o5 suall

9 ) jaae Lag $delal) 1aa ol L (1

2o gall 1S5 Ha Jglae Jleatinly s 13 (3
el addal) sale GlaeS 228 (4

2 Jsas Sadl (5

el a8l Lo Cual (6

& ol Ak o)) sl e () Jea il Sy S (7
3) il

S el ) sl 2-d il e Tmol 5 (A =Sl ) disiliall ans gelmol s OsSe Jada ol YL i
)i xie gl skl (e dleall il g xie @) 5 € g S e e 539 e Jani¢ (B

Ll S pall ad Jaef a3 gl 13gd Andaiall Jelél) Aalaa S (1

el 55 ye il A adac V) aaElll g ol Bale d3aS 2a (3

el 13gd K o) sl Al el amiind &5, ) sl die Jadad) uS i dac (4

. B Jsa8) (e 2mol 5 A Gl (e ITmol oe o585 bala (e WUl s o (i 2ie (5

¢ Al oda 6 agle Jseandl (Ko A 52 yall L

O sl vie Jalall (a5 dae (0
M(H) =1g/mol<M(0) =16 g/mol« M(C) = 12 g/mol b=

S ol

a6 ey 1 ) WWW.DZPEN.COM %


https://www.dzpen.com

4)cy <3l

d)&@uﬁzjwwmhguwuﬁdjy‘ Jﬁc@mj‘ﬁhy;%\yuw@gw)u
Jslaa (A5 ) garn uadll dnbia (1 g 5Sa SO [Cuz"']=0,05m0€/L&£&eang}u»bﬂ\atgﬁﬁgju
[Ag™] = 0,02 mof /L Cus dadll &l il Sl

[
®

S 43 gan (Saall gl i 3auSY) Je i Aol S3 (1

- \ T N - 249s) * Cufaq) = 249 (aq) T Cus)
1 ﬁwﬂ /( LK =2,6.10716 Jelaill 13 45 jaall o) il s s
¢ Alaall o2a J# PN L

R sandl & g SV JUD) s e 5 ¢ Gimpdiall (5 gl e Glaag cpdll cple il i) (2

R sanll adaaYl el Lel (3

J =86 mA «ad 1) At = 1,5 mn & ) 3ad) DA Al 2 geall o Lile (4

Baall o2 IO Alaiall ol Sl S L (1

Baall 028 DA Ladll 3 ) 5 Bale 4paS yuai g - JTuladll 3 ) 0k Bale dpaS s o (0
5) (i el
e (Kgqy T NO3(gqy) el QI oale jua ¢ i) danion s duid daiin Jlaxivls 2 gae Jaid
[AgT] = Adll 2 ) sd (pa StV 6 38 5 (Angaq) + No;(aq)) dadl) ) 5 Jelaa (e V = 100mL
58 e GV 0585 (Znfayy + SO0Fgq) i HisS dslae 0a V = 100mL p> . 0,2 mo?/L
[Zn?**] = 0,2 mol/L <3

")3‘5}\Mﬂ\)@cAﬁi)’l\:\.;:\s:..ag«com»M\ju\mﬁﬂjﬂ«v»gﬁ\@} (1
_JMQ}N\M‘J%}A}\M\JJ}_%‘%
Jsn eaie bl o lpse il il (ase ol s jie samel) Jlexinds 3 sexll lalads o ) (2

Ll g i<y
2S5 / g ye AU mivind | Allea ) Adlaall 5 ¢ Aajion JS de Gaad Al Jelail) c¥ales ST (3
delal) a cpalaial)

(e 383K = 6,8 X 1028 (& 25aal) Jelail o)) il 436 g Wle Q. ; SY) Jeléll 5l 5 e Jae (4
35l A (e (3815 Alaall G ) shail) (i ¢
Lt =2h5d JMA T =0,20 4 Dl 2 seadl Jaidy (5
ct = 2R saall JOA 3 lall liag ) el 5eS A canal (1
(e sall kil vie Jelail) Aaleal pafill Jsan el (2
JBAAY) Bae dled (A Jslaall & dadl) 3 ) gl 0S5 Balall dpeS 22 (2
F =96500 C/mof b=~

6) s i)

Hdl 8
:& b g (g paady 1 LY WWW.DZPEN.COM %



https://www.dzpen.com

<3 e

yall A 5 (Cufly + S05 ) dtse oo Vy = 200mL paal) (35 50 Clugy pladl) Anis
(Feliy + S05aq)) dstae e Vy = 200mL aaall 85 ) seka Fe(g

(Kag) + NO3(aq)) Isbaeile ssins oale suns . [Fel | = [Cufip] = 1mol/L

4 S dpand pe 3 5eall Jie (1
Aagia S die Ldail) diladll (ST (2

. Jealall Je il Aatas st (3

| Jeolall Jelil o Jpan (il (4

LK =1038 : & Jalall Jelaill o ) sl culi dad (5

- Jelill aagill Al Al 7 dad canal (

CJeldll 138 (o geads it 13k (o

Il sie el R = 10004% slie sl Jis ¢ jia yual o 55135l 83 sanll 138 Jal (6

T =560 & 2seall LA A glid) o Lile | [ = 5mA Al

2seall A jadll 5580 F el (]

ety () 3 seall (e Al abaall el jeSH A0S Qo 23s (2

. sanl) Jaid) 820 AL, it (g
. F =96500C/mol : b=

7) Sl

ddaws CoH5OH(py J59Y) 5 CoH5COOH () Sols ol paes G Gasg o3 (Seslll J il et |
C,HsCOOHqy + C,H50H ) @ C,HsCOOC,Hs(gy + Hy Oy 1 S deladl
o ng = 0,02mol 52l (i ng = 0,02 mol (e OsS hads 3590 3 auzad Galad) J gl A
a5 Cpdail) (e Aie ) Bae a2l HYL il S 5 desid 5 S pall @l S s a5 (A Jsasll
e sall 2uS 5 Ham Jslase Aol 5 Jeldil) (o Adial) Gaeall 4paS pilas ()53l Alls J i
L3l i J 5l candin (ysle SIS 0585 A € = 0,33 mol/ L3S 5 (Na,,y(aq) + OHy,,))
Vpr = 20 mL aaal) ALl die Lajall ) a0

Al Jael g lill (S all 5 ) siall Ciual dapall ST (1
A VL il g el pSl) aas IS H92 98 L (2
S o

b s pandy 1 MUY WWW.DZPEN.COM %


https://www.dzpen.com

108 3 gl L) liall jualinll olaud (€T €5 pledll 028 & 53l (3
Vg axall 5 Cpy AV el (ameall sale 438 3 e ST 235 jlaall Jelil aaiill Jsan Jie (4
Y 5 Al ol (mes G Jealal) Jelall il Jgas &1 (5
Alad Gl A V- anall 5 Cy AV o ) s die xp a3 e <l (6
Sotiing 1ale  Jeléll) 253 30 cawal (7
€ise LS C,H5CO0C,Hy(gy Gdl sl (o il oS el (e (0585 Unila = i 25°C 550 5m A p0 i ||
4aan 5 Co = 0,01 mol/ L e 38 5 (Naf,(ag) + OHg,,) psesall 2S5 38 5y = 1 mmol
el dpntl 22 V= Vo = 100 ML (ssbens 8 Sleliill dall aas of a3 Vy = 100 mL
. CuHsCO0C,Hs gy + OHygy = CoHsCOO™ + CoH5OH gy taidabas ol Jelity
. Jealal) Jelitll il Jpn (o200 (1
LS/m oo e mdung =25.1072 — 164 x : JS& e (oS Jslaall de i) 480 G il (2
el 4l vie Ladall e i) LB g 5 ¢ = 0 Aaalll die Llall de 5l 48U g ded ol (3
Sl dle $Ga il 55 e pn eliil) Jas sl dpe ) LU e aS (4
¢« dog- = 20mS.m?/mol « Ayy+ = 5,00 mS.m?/mol : e
Ac,Hgco0- = 3,60 mS.m2.mol

8) il

il 5t ¢ el 5 ) i 5 5m5  sall A5 Diad ¢ 5 S RS 3l ) e 4S) gl (e 2paal (g siny

A 5 gl Comd Aaal | g3
I‘ 0

‘ S

| cr. - c”

3
™~
\. j O—CHg—CHz—?H—CH3
—— CH,
— 1 Qlis die -3 4esl (B) JsaS 00 1,2 mol 5 (A) S 50 S Gans (10 1,2 mol (e O5Se badad ol V4
DSl ety Sl men 35a 5 ¢ sl

(el 3 ¥ il AT Lew) Jae ) ¢ il ) e 48y )l dlaie s (1
¢ Y13 Caia baass (B) dsasll 5 (A)paeadl e IS5 sial) Gl dapall e (2
b o Jeld Aales ST (3
S\% raa gl sy Jeldl il Jgas e lalaic) (4
delall gl sl
_tL Bl eda Jeldll K o315l Al -
1Sl

elal b aga 6l 2
rJe il 360 ya Gpuad] Gila) yBY) Gy Ll (B
b Y Gaeall (e 1,2 Mol e GsSe badd (g BB ¢ 4 Jsadl) Slas) -
. (B) Js») s 2,4 mol 5 (A)
B e e

-

C
E

Hdl 8
# b g (g paady 1 LY WWW.DZPEN.COM %



https://www.dzpen.com

<3 e

Aliad (1) JSal 3 Aliadl) el Sad) ¢

Aliul (2) dsall 8 dliaall 4y pal) jlag) 2o
Al cla) yBY) G e grsaa )81 S @l g Slas 20a

<-"—°' (‘) C\Jﬁ‘?“ el e Jsanll (Sa Lﬁﬂ\ ' a5 54l 4 e (6
¢ Aol sl Y
(Na®™ + OH7) lasall Jslan pa das il i Jeliy (7
¢ 43l jaaa A Loy € Jeliilll 1 anl La
slanl aaaa ¢ 5 ) sulitall Caal gpall Jlasinly Jelall Aalee (Sl -
&) il g ilelatal)

(Dean stark) ki a3 3l : 2 LS M(H) =1 g/TflOl UI:JGM
S AN 5o et

M(0) =16 g/mol M(C) =12 g/mol
9) Gl

M (CH,COOH)=60g/moL ¢ M (B)=88g/moL*Ke=10"" ¢ pKa (CH,COOH| CH,COO™ )=438" ﬁ
. slall aa dly I (laaa JoldS g

pH =3,4 4 25°C e Jsadll Nl p W dad €, A5l 0 38 55 cH,co0H b Y1 (aeal(S ) dslae
Celall 8 el i) (men Al Adlae (ST L |

. (CH,COOH | CH,CO0™ ) A8 K Am sanll 3 e Lacl. 2

. Jeladl) eﬁdjﬂéd:iﬂ-3

, =# : Gl JSa e s Jelitlly | i) ol ds o - 4

(S, dstaall €, (Jdsall 3 il il 5 7 el a5

L glaal) Bk e (S,) Jelaall S 5 masdl 7

o 38 5 (Na* +OH™ ) asd sall 2uS 5 j2ed Jle Jslae Ll sy 0 plais () dslaall (e V, = 10mL Leaa 231
S 50 Jolae eV = 10mL pas il vie alud - e 5 e Jani <€, =102 moL/ L S 5l
. e}.—lﬁg*éj‘

b plaall Jela Alabee i ]

AL dail) e 38 5h da s O, (Jsall S A il LD

¢ it 13la | 5 jlaall Je i () 5) 58 Cli a3

1J9aS ae p2aal) Jeldi gy7

gedelusad (Js-1- Qbsn die -3 ) (A) Sl (1017,6g &0 CH,COOH hisliY) (ans (e 12g Jelis
- DSl Gy Sl (aa (e a8 A8l 5 el

Aan) 3337 g U (B) S all 5(A) S all Aliaiall Coiail) daall |

CAladdl Caial fuall Laxdiie Caalall J saill dadaiall 40a S ddaladll ciiST o 2

cdelill oy se o lly i da €y Sl (aea ddlia) g g jall Gadad e (2l - 3

O sl s ¢ sl vie g el dsall S il aa 6l 4

el 3 kool ciaa o 5

sl GalmoL 5 (B) <Sal) GalmoL 5 <l YY) ans 50,5 moL e A) Sl (20,2 moL (¥  3a3- 6
ida) Jle ¢ ddbasll dlaal) ) glatidea & 4-

S ol

) g ey 1 LY WWW.DZPEN.COM %


https://www.dzpen.com

= ol

(10)¢ i

Jelaill 353 3a 0558 Y1 00 1,0 mol s b sliy) (s (e 1,0 Mol Gx siwd) dale) 5o siul) Jelé oA

.67% s
delill 13 Gailiad SO deliil) 13g) 4le S Aaladll caiSh (1
Al Al il S iaa gl (2
Cdelal 13 K )il i caaal (3
.l g1 (mea (0 1,0 mol A8l adlla 8 g8 5 Glll g jall Canai (4
(el ailla) aas (e )5l Eugan die Tadal) (af yiaa gl 3 Jeldil) Holaiden 2 @
(1) el

2 Jgl 1=l die 2 0w 0,2 mol s eh 6l gl Gaea (30 0,2 mol O i) Aale) 5o i) Jelds JA

19,3 g Ul syl AL g
- (V) g sandl S el au g Jeliil) 1ag) Ailasl Aalaall ciiSi (]
Jsasll Caiia aaa A Jeldll 5 g3 e i) (2
cdeldll ) 3l K o) sill s ol (3
Jeldill 353 e (e ad o sll Ja | Jeliil) a el allenin) (S o3} lapugl) 58 L (4
S L Jelall 05 of Say Ja el 250 5e (e ad 3 Al el g2l 58 L (5
celdl e 0,2 mol Al allla 8 a5 Sulud) 7 hell Cinad (6
(il adlla) das e )5l Esan vie Jaglal) S i aa gl o8 Jeldill shidea 2a o

1) a8
Jelall dstea (1
CH; — CH, — CH, — CH, — OH + CH; — COOH 2 CH; — COO — CH, — CH, — CH, — CH3 + H,0

94 Haa ey S lal) \..J.%e.m‘l.a (2
_L“g_)\‘);\ﬁjc-gi:n.jcdjmj’é‘)imiﬁ\dcui

2l OleLatal) Bale cilieS e Blaall ga alx )Y pdndll Hea g0 Jeldill ay i ga cpadll g0

A Jsan Sl s A0l A 8 J skl g (maad) (e JS B0l 40aS (3
m 33

. ni(aade) = W = 5 = 0,55 mol
m

. n;(alcool) = i 0,5 mol

: eﬁm BPEEN

C,H,OH + CH;COOH = CHyCOOC,Hy, + H,0

S ol

b s pandy 1 MUY WWW.DZPEN.COM %


https://www.dzpen.com

t=0 0,5 0,55 0 0
t 05—x 0,55 —x X X

Jelial) 253 5 il Sl Y] Babe BuaS da sl Jiu) (0 40,6gte el Aled vie Jeaas (4
m 40,6

. n(ester) = i) G 0,35 mol
r==L %100 = 22 x 100 = 70%
Xmax 0,5

K 00 s Gl el 5 cpaal) s xie Ladall S i (5
ng(acide) = 0,55 — 0,35 = 0,20 mol

nf(alcool) = 0,50 - 0,35 = 0,15 mol
ng(ester) = ng(eau) = 0,35mol
20 Al Ol

__ ng(ester)xng(eau) _ 0,35%0,35
- ng(alcool)xnys(acide) o 0,2%x0,15 -

2)¢p

L€ A haae Loy $de il 128 and L (1
Yl dala) 1 Jelal) ol

(Je il 13g] AplasSl Alstadl) (2
CH3 - (CH2)4, - COO - CZHS + H20 (:) CH3 - (CH2)4_ - COOH + CZHS - OH

2 pall 1S g jaa Jglae Jlaaiuly jlas 13 (3
el e 4atlll (el 33l 4 23a 4 603 guall 2S5 Hua Jgdaa Jlaaiols b gluSagl) (iaan jilad

Ltel) i) sale laeS 228 (4
A Sall meall 3ale d0aS 17, 22a

Cr.Vg _ 2x16,7

.C, =
a 14 10

= 3,34 mol/L
 SSH anall L8 3253 sall 1y meal) Bale dueS

Hdl 8
‘& b g (g paady 1 LY WWW.DZPEN.COM %



https://www.dzpen.com

= e

-
.y = Cy X Vy =334 x0,1 =0,334 mol
.ng = 0,334 mol
.Mege = 0,5—0,334 = 0,166 mol
Mgy = Nest = 0,166 mol
3 Jsa 5adl (5
ester + eau &2 acide + alcool

t=0 0,5 0,5 0 0

t 05—x 05—x X X

tr 0,5 — Xf 0,5— Xf Xf Xf

el axgill A caal (6
Xp _ 0334 _ 0,67
Xmax 0,5
el ALy 1501 it ) Jem ) (g S (7
Jetall 4algll Al e S o g (Dlhe elity €l (aeaS ) a5 Adlaly Jeliil) g i (S

3) i)
o 0
H _c’;/ + CH3—CH—CH3 ——> H —c’7 +H,O
“NOH NO—CH—CH3
OH
R JEe1a) 5% CH3-
. B 5 A0S all Al ll Ae ganall Aapall g s
B A S all
—OH —COOH dadals 6l de ganall
JanS 5yl Ao gana JausS 52 S e sana il sl de sanall ol
Sl ol
) g ey 1 LY WWW.DZPEN.COM *


https://www.dzpen.com

SH—
. C Ul 30l 4aS
cy — m m _ 53 _ 06 ]
MO = ey T MG 0,  12x4+8xit2xi6  00me
Jelil) 2365 J paa
A + B 2 € + HO
Al Al 1 1 0 0
Allany) Al 1—x 1—x X X
Al A 1 — xeq 1 — xeq Xeq Xeq
Xmax = 1mol : L5&\.‘:\1:\)(\ edﬁ'ﬂ\
0.6
r=—=06=60% rde ) 23 5
5.5 Jaatoadl) J 5o
100 sl die Tl S
(4) yoe=ll (B) Jg=slI (€) yiw I (H,0) claJl
1—-x,,=04mol 1—x., =04mol Xpq = 0,6 mol Xpq = 0,6 mol
K o) sl lis e
ne Mo 2
_[Cleq [H20leq _ 777~ _ Pe-Tizo G
l‘q_]cq- I.B]cq nv""n—.LP Mq. Ny ('D-‘q':}z :
rnaad) 3 sl
A 4+ B 2 C + HO
Ayl Al 1 1 0 0
Allasy) ) 1—x 2 —x X X
ailgal) Al 1 Xeq 2 Xegq Xeq Xeq
Xmax = 1mol L;ALQY\ adﬁ'ﬂ\
FINp
WWW.DZPEN.COM

g s eady 1 ALY


https://www.dzpen.com

‘ 7 e Ny,0
g LCch- leDJeq - v l,fz i nﬂ“nﬂzﬂ g xgq —.n
[Jq]e:,l- [B}eq %1% 4. Mg (1 = IW).{:E == Im) '

l‘gq = 2,25. (1 e xeq}- (2 = xeq} = 1,253‘35.1 —6,75%g +4,5=10

6,75 — /6,752 — 4 x 1,25 X 4,5

Xeg 2 % 1.25 = (0,78 mol
. 675+46,752 —4 X 1,25 X 4,5
Xeg = 2% 125 = 4.6 mol

gt Jelaill 3gapag X, = 0,78 mol gan uwliall J=ll

0,78

=078=1r=78%

oY gl (g sbuiia e he Lilaao) 13) sty 363 jall o) it 2 5 Jeldll 293 e o) aaBl

;00N s die Ladall S 3

(4) sl (B) dsml () sl H, 04
0,22mol 1,22mol 0,78mol 0,78mol
4) ¢yl

¢ dlaall oda J}Lu@.ml.n (1
A0S A L3 Jeliil oS saa

0, = [4g*1f _ (0,02)?
CENL [cu?t); 0,05

Cut 5 Ag sy 0555 oaie @l Saladl e )oSladll oaiall & LGS ) shati de sendl 03 Q,; > KOl Baad
L 249 + Cugs) » 2405 + Cull,) & dsaal Gij

=2x1073

.J)A’J\ ‘55 QU))SS&\J\ dh.u\ @_\A He g ¢ u...u;.\sml\ LE):\-*-M csl“' CJGJ;:‘ w'ﬂ‘ uﬁ,k—\&l\ it (2

) Agg-aQ) te = Ag(S) : E\AJ‘ sy daidll dain Dl g2
(llaad) adadl) ) il s (o sl alal )il da i (e dam AT 51l pie 3L 5eSH Ll e
il dngiia ) elaill A din e ol (eSlaall i) 8 il SN

Asanll adUaia¥) el Lael (3

- (5) Cugsy/Culy/ /A Gaqy/AG(sy ()
Al o
# A o pendy 1 LY WWW.DZPEN.COM #



https://www.dzpen.com

® L al

J = 86mA 4iai | )i At = 1,5 mn &) saall JA Al gy 5 seall i Lle (4
Baall oda JOA Aaxid) ol SN S Lo (1
Q=1.At=86.10"3x 1,5 X 60 = 7,74C

Saall p3a JA Aadl) 5 ) o8 Bale AnS yuady - JJuaill 3 ) 0 50l S yuad g._mi(g._a
A J g ja

2Ag(+aq) + Cugiy — 249, + Cu(2a+q)

t=0 n;(Ag*) n;(Cw) n;(A9) n;(Cu**)

t n;(Ag*) — 2x ni(Cu) —x | n;(Ag) +2x | n;(Cu®*) +x

n;(Ag*) —2x; | n(Cu) —xp | mi(Ag) + 2x¢ | m;(Cu?*) + Xf

O il da Pis 0o
. An(Ag+) = nf —-_n; = —2x uﬁ uaﬂ.\ﬁ Agg-aq)Uﬁi 33l :t:ms
An(Cu“) =ng—n;=x : s ) 35 Oy 2t sl sale S

n(e_) = 2x QU})’.’\SX\‘J\ 3ala :X:MS}

_ Q IAt IAt
n(e )=F=?X=E

. An(Agh) = —2 X 2% = —8 x 10~*mo?
.An(Cu2+)=2%=4><10‘4mo€
5)(m i)
)Sﬂ‘;\)m)ﬁ\)%ﬁgécLﬂj‘}l\:\agé.mg«com»M\jw\mﬁﬂjﬁ«v»g_\kﬂ\i@)} (1
A ganll QL) adadll § s gall adasl) das o ga
il dagiiay oY) Glai g yiadal dll -« Voo adailly o el g can gl adail

Sl Asgiia ol il dll | com calaslly dasi i sa L) aladl

Ll g STy

Al
a P SYRTRT TS Ay WWW.DZPEN.COM *



https://www.dzpen.com

<> e

2S5 / e ye L il | Allea ) Al ¢ Aain JS i a3 el ¢ oles S (3
delal) g opulaxd)
Aglagy t e~ = Ag(s) gl Lany sl Qladll xie

Ing = an;q) + 2e : 32S dhaad bl sl vie
Zng) + 2498 = Zniay + 24g(s) 1RV Al
Jelal) b (il sidl) s pa / am ye gl

InGy/Zney 5 Adlagy/Ad(s)

e (3 K = 6,8 X 1028 o dganll Jeladl ) ) gal) Al ol lle Qi IR Jelall 1€ s e Jaci (4
- B ed) At e 8151 Alall G )l e

Q o [anf-;Q)]i _ 0,2 _

T [agtlE o(02)2
Cre (380 5 108 5 pilall oaiall 3 Lalal Alaad) ) dati Ml g K i) ae 4l laa pva deldil) oS of Jaadl
- 3 gl Ans

Lt=2h3d PR = 0,20 4 b dseal) Jaily (5

t=2h~5-\&-‘\d)\33)\ﬂ\)h¥g;‘h cb)@_ﬁ\:\:lASk_Lm:.\ (\
.Q=1.t=0,20x 2 x 3600 = 1440C

(e sal) aladl) die Jelail) Aaleal axgill Jsan 3ol (2

Aglagy t e~ = Ags)
n;(Ag*) 0 n;(Ag)

n;(Ag*) — 2x 2x n;(Ag) + 2x

JEEY) 530 Algd B Jslaall b Auadl) ol 58 38 sis salal) S 2 (g

n(e™) = 2x
n(e ) :%
x=2
2F
n(agt) = [Ag*].V —2x =[Ag*],V - 2%
e anty @
n(ag" =[AgT]V —%
. n(4g™) = 0,20 X 100 X 107° — 228 = 5 x 10 °mo#

Sl ol
‘& AR (5 paady 1 LY WWW.DZPEN.COM %



https://www.dzpen.com

[Ag*t] = "(Ag M@5) _ 5 x 10~2moe/L

6)Cm i)

__ (A4 - Aagioa S die daill Al
—(A)

@l} S | @ Fe(s) = Fe(gg) +2e7 i sadl xe
] W Cu

F - . .
g ( Cully +2e” = Cugy) : hugall e
= /..-»
Dy s el Je il Alsles
2+ 2+
[ . Fe(s) + CU(aq) = Fe(aq) + CU(S)
L I .
Fe Cu* . da.a\aj\ d.cuﬂ\ (‘;JSS d)h
0 L ~ 2+
L“lm;l + Fe{s} ’ (‘u[.r.] * Fc (aq)
Jo Uil 2285 (mol) kel Sl _sas
0 0,2 n;( Fe) n;(Cu) 0,2
X 0,2-x ni(Fe) - x ‘ n(Cu) + x ' 0,2 +x
X 0,2 - x,, ni(Fe) - x,, . n;(Cu) + x,, ' 0,2 + x,,,

n,(Fe**)=n,(Cu*)= lFe(aq)]i lCu(aq)]iV=0,2mol 5 589 Cu s Fe :ae
. Jeliall il Al Al 7 Aad o

K= I.Fe(aq)L 0,2+ Xéq
lCu(dq,L 0,2 - x,,

1Ol alas

Xéq = ToXm = 0,27 1S

X, =n;(Fe*) =n,(Cu®™) =[FeZ, | V=|cuZ | V=02mol  :0¥

Lo e lFeuq)L _02+02t .
K+1 _lCu(M”L 0,2-0,21

ol Jelal) o i
J}A&.“A.S)AAMB}SME&-IL&.&A

Al o
%& R 2 s panly 1 5T WWW.DZPEN.COM ‘al



https://www.dzpen.com

® = e
E=R+r) =078V

ey (0 3 ganll ey A1 il 6l 6Kl AgeS Q) s
Qmax = 2x,F =2 % 0,2 X 96500 = 3,86. 10*C

L gandl Jlaid) s0a Aty U

3,86.10%

Atyay = 28 = 22200 = 7,72, 1065
7) el

Aslasy C,HsOH(py J58Y) 5 CH5COOH gy Dsils sl Gana (i Samy (3 Sl Jsatll zats |

JEY) gl a i)

A1 YL il g el pSl) mes JSH 50 98 L (2
el ay i a1l Sl raea 60

0
//
CH3_CH2_C_0_CH2_CH3

LAl o€y )l £ 1 Y1 5ol e gl (350 Alglaall 5 Jelitl) g pui g 1305, YL ol 0
(oo il sl Leels 5 5

108 8 aguls Ll Hliall jualindl elaud (€T €5 ylaall o8 & 53l (3
. A ol B ylall

1SN gl L) Jliadl jualiall sl 4408
ahize &l jaed ¢ WS -3 cdalan -2 ¢ Jala-

Vg exall 5 Cp AV sl el ale 43S 5l ST a3 3 ylaall Jeliil aamil) Jgon Jie (4
C,HsCOOH gy + OH ) = CoH5C00 44y + HyO(yy

CszcOOH(l) + OH(_aq) - CszcOO(_aq) + HZO(I)

t=20 Ng Cbe 0 B,)éj-.‘

S Nie Ng — Xg CoVpe — XE XE 8 A5

Mg =X =0 3CVip —xp =0 : &l g simsSsin haall o) & 58lSi 2ie
Ny = CbeE
CJEY) 5 byl mes G Jualal) Jeliill aasill Jgaa 30 (5
C,HsCOOH ) + C,HsOH () 2 C,HsCOOC,Hs(py + H, 0
Al ol
\“& phl e g ey 1 oY) WWW.DZPEN.COM ‘al



https://www.dzpen.com

t=20 0,02 0,02 0 0
t 0,02 —x 0,02 —x X X
tf 0, 02 — Xf 0, 02 — .Xf Xf Xf

Al Ca i(’:VbE aaal \jcbum@\jﬁ\mxf 2351 3 )l N (6
Ny = CpVpg

n, =0,02 — Xf

CpVpg = 0,02 — x;
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C,-[HO] G 1, 7, z, K,+10
[H30 ]f T,
107" 107** _
= 1075 110777 = 10 1104 =7, =0,038 sy Sl -5
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CH,COOH,,, +CH,-CH(CH,)-CH, -CH,0H ;, = CH,COO-CH,-CH,-CH(CH,)-CH, ., + H,0,,
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CAalaY) ol A gl 8Ll e olad) A sk Jeldll glé aie 50 - K i) Baadl

(10)¢p

Cdelal 1 pailad S Jelaill gl Al daledl (1
CH;COOH + C,H;OH 2 CH;C00C,Hs + H,0
Hd B
# A o pendy 1 LY WWW.DZPEN.COM *
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Al Al 8 LAl S 55 (2
CH5COOH + C,H:0OH 2 CH5;CO0C,H< + H,0

t=0 1 1

t 1—x 1—x X X

. xp = 0,67mol 23 r =L x 100

Xm
CH;COOH C,H:OH CH;CO0C,Hs H,0
0,33mol 0,33mol 0,67mol 0,67mol

delill gl K 3 81 2 (3
K = NestXNequ (0,67)2 — 4
i NacideXNal (0,33)2

L) Gman (e 1,0 ol il ailla 3 58 il g 3all Cinmi (4
(islel) 43l 33 e 0315l o sic Tadal (€ o ol 3 Jeliil ) sl dga 2a
sall A0y A o

CH;COOH C,H:OH CH;CO0C,Hs H,0
1,33mol 0,33mol 0,67mol 0,67mol
(0,67)?

bl oY) (A ) 5 Jelddll il Q. < K s Q) = 133x033

CH5COOH + C,H:OH 2 CH5;CO0C,Hs + H,0

t=0 1,33 0,33 0,67 0,67
t 1,33 —x 0,33 —x 067+x | 067 +x
tf 1,33 — Xf 0,33 - Xf 0,67 + Xf 0,67 + Xf

EEERN I WA L

__ (oe7#x)t
(1,33-x¢)(0,33-xf)

X < 0,33 0580 e

2
. 10,67 + x =4(1,33 — x£)(0,33 — x
0 {057+ 0) = 40535 033 )
# a3 (g pardy 1 MY WWW.DZPEN.COM w
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. 0,45 + 1,34x; + xf = 1,75 — 6,64x + 4x/

.3x% —7,98x; + 1,3 =0

.A= 63,68 — 15,6 = 48,08

7,98—-6,93
X1 = 6 = 0,175

7,98+6,93

Xp < 0,33 Ll Ging l il (e dall s x, = = 2,48

CXp = 0,175 mol

CH;COOH C,H:OH CH;CO0C,Hs H,0
1,155mol 0,155mol 0,845mol 0,845mol
(1) ¢ aid)

) (i) (s saandl S pall 2 s Jelail) 13 4Ll Alaadl (1

lCH3 C|H3

sl e -2l i ) i)

Jsasll Caiim aaa A Jeldl] 293 pe =500 (2

CsH,COOH + C,HyOH 2 C3H,COOC,Hy + Hy0
t=20 0,2 0,2 0 0
t 0,2 —x 0,2—x X X
tf 0,2 — Xf 0,2 — Xf Xf Xf
m
., = H = xf

M =12%x8+16+ 16 X 2 = 144g/mol

Nne = 193 _ 0,134 mol
144
r= ;“—f X 100

0,134

> X 100 = 67%

Hdl 8
# AR (5 paady 1 LY WWW.DZPEN.COM %
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sl Jsasl)

@l ) 3l K o) sl culs canald (3
K = NestXMNequ — (0,134)2 —
’ NacideXMNal (0,066)2

.‘}SJA\L\,U,\SS\UM«EL'@Q&S}H30+JJ\}J}A&Gﬂ\@)ﬂd@\@@ﬁ\@}ﬂ

e l@l) 393 pe e ad Y das gl

LS L Jelall 0585 of oSay Jb el 353 ya (e a3 G el 52l 58 Le (5
el elal) gl i) Cans ¢ Y gl (5 slasia e g e Jlasiasl 1 o Jeliill 250 3a (e a2y Al Jal g2l

el Jels sy ¥ i 2 elall ol ) Cam elld g Lls delaill o o off oS
- o€ S Grmaall Ja el K Jlerialy

celall (e 0,2 mol Al aills (8 98 5 il o jall Canal (6
(Al alla) s e )5l Esan ie Jalall (S i aa gl o5 Jelall skt dea daa
suaall a0y Alal) o

C;sH,COOH C,H,OH C;H,CO0C,H, H,0
0,066mol 0,066mol 0,134mol 0,334mol

_0,334x0,134

(RaleY) Jeli) GuSlaall slai¥) A )i Jelalll iy @, > K ol sl Q. = S —=1027

C3H,COOH + C4HyOH 2 C3H,CO0C4Hy + HyO

t=0| 0,066 0,066 0,134 0,334
t | 0066+x | 0066+x | 0,134—x | 0334—x
tr | 0,066+x | 0066+x; |0,134— x| 0334—x

LAY ) Al Bl Y o)) s

. (0,134 — x£)(0,334 — x¢) A
(0,066 + x;)°
X < 0,134 058 o e

4 (0,066 + x;)”" = (0,134 — x,)(0,334 — x/)

Hdl 8
# AR (5 paady 1 LY WWW.DZPEN.COM #
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.0,017 + 0,528x; + 4xf = 0,045 — 0,47x; + x7
.3xf +x,— 0,028 =0

.A=1+ 0,336 = 1,336

. = T+
1 6

= 0,026

-1-1,16

Lot dalllag x, = = —0,36

.x¢ = 0,026 mol

C3H,COOH C,HyOH C3H,CO0C4Hq H,0
0,092mol 0,092mol 0,108mol 0,308mol
Sl

‘# a5 eady 1 ALY
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